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ji . . Ul )\ ^ ■ as ^de 1 hour to take this test. Check your answers with those at 

the end of the test. Then evaluate yourself 


MCAT/ECAT 


2 , 


3. 


5* 


6 . 


7, 


8, 


9, 


10 . 


, T 

n - 1|i> 


\ 




£<i + \ 6 


* 


s 


, * \° 

. 1 \ 

•sir- H 
c » "<• L ^ 

e ^ 


Note:- Chemistry paper of ECAT contains 30 questions while MCAT contains 60 
questions* so extra questions have been added in the sample paper, 

l . Isotopes differs in 

(at arrangement of electrons in orbitals (b) position in the periodic table 
(c) properties depend upon mass » (d) chemical properties 

The mass of one mole of electron is 
(a) 1.008 mg (b) 0.55 mg * 

(c) 0-184 mg (d) 1.637 mg 

The volume occupied by 1.4g CO at S.T.P is 
(a) 22.4 dm 3 (b) 2.24dm 3 

(c) 1,12 cm 3 (d) 1*12 dm 3 . 

The number of atoms in a molecule determines 
(a) micromolecule (b) macromolecule 

(c) molecularity W) atomicity* 

Which of the following set has all species isoelectronic 
(a) F\ Cl% Br (b) U+K Na**, k+* 

(c) F t Ne, Na% W) H+ P H- f H 

Which element has same isotopes like palladium 
(a) Nickel (b) Calcium • 

(c) Cadmium ^ 

Water absorber used in combustion analysis Is 

(a) 50% K°H S! Sr 

(c) CaCb . u (d) mVOth • 

A limiting reactant is one which 

Mistaken in lesser quantity in grams as compared to other reactants 

b) is taken in lesser quantity in volume as compared to other reactants 

c Tes the maximum amount of the product which is required 

d Svel the minimum amount of the product under consideration. 

SfhTJe of Altering media used for filtration depending upon. 

1 he type oi n ® (b) Nature of crucible 

(a) Nature of l cac (d) Nature of precipitate* 

(c) Nature o pro u . me thod for drying the crystal is 
A safe and more reliable method > ^ Fo)ds ^ fllter paper 

(a) Hot air currents ^ vacuum desiccator, 

fc) Oven 
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Diagnostic Test 


A method of separation of components from its solution using Distribution law 
is 

(a) Sublimation fb) Crystallisation 

(c] Solvent extraction* (d) Distillation 

A real gas obeying vander waal's equation will resemble the ideal gas if 
(a) Both ‘a' and are small* (b) Both ‘a’ and *b + are large 

(c) *a T is small and l b* is large (d) 'a* is large and b' is small. 

Equal masses of methane and oxygen are mixed in empty container at 25G°(C) 
The fraction of total pressure exerted by oxygen is 


14. 


15 . 


16. 


17. 


(a) y 
V M^/ 


(b) 16/17 
(d) 2/3 


18, 


19. 


20 . 


21 . 


22 . 


23. 


24 . 


(b) Neon signs 
(d) M of these* 

(b) Covalent crystal 
(d) Any type of crystal 

(b) NaCl 
(d) Diamond 


17 

/3 

Plasma is used in 
(a) Fluorescent bulb 
(c) Lasers 

The molecules of CO 2 in dry ice form 
(a) Ionic crystal 
(c) Molecular crystal * 

Which of the following is pseudo solid 
(a) CaF 2 
(c) Glass * 

Only London dispersion forces are present among the 

(a) Molecules of water in liquid state 

(b) Atoms of helium in gaseous state at high temperature* 

(c) Molecules of hydrogen chloride gas 
(dTtoolecules of solid iodine 

Bohr's model is contradicted by 

(a) Planck's theory (b) Dual nature of matter 

(c) Heisenberg's uncertainty principle (d) All of these * 

Quantum number values for 3p orbitals are 

(a) n=3 l -2 */ (b) n=3 /=0 

(c) n=3 / = L (d) n=3 i=3 

When fast neutron strike the nucleus of nitrogen the particles ejected are 

(a) a - particles * (b> ft - particles 

(c) y - rays (d) X- rays 

Which specie has unpaired electrons in antibonding molecular orbitals 




(a) o ; 2 
(c) B 2 

Atomic radius can be determined by 
(a) X - ray diffraction ■ 

(c) Optical microscope 


fb) AT 
(d) a 


(b) Spectrophotometer 
(d) Electron microscope 


For a given process the heat changes at constant pressure {qj and at constant 

volume (q v ) are related to each other as 

(a) q P = q v (b) qp < q v 

(c) qp > q v * (d) qp = q v /2 

For which system does the equilibrium constant Kc has unit of (concentration ) 1 


(a) N 2 + 3 H 3 
(c) 2NOs ^ 


2NHa 


N3H4 » 


(b) H 2 +I 3 ^ 

(d) PCla 
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26. 


Solubility product of AgCl is 2 + 0 x 10- 10 mol 3 dm K . Maximum Concentration of 
Ag +1 ions in the solution is " 

(a) 2.0 x 10 10 mol dm 3 (b) 1.414 x 10 5 mol dm 3 y/ 

[c) 1 *0 x 10 mol dm-3 * (d) 1 .0 x 10 E mol drn-3 

18g glucose is dissolved in 90g water the relative lowering in vapour pressure is 
equal to 


(a) - 

5 


(b) 5.1 


r 




(c) 6 


I 


r 
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<d) — * 

51 

Which of the following solution has the highest boiling point? 

(a) 5.85 % NaCl Solution ' (b) 18,0 % glucose solution 

(c) 6.0 % urea solution (d] All have same boiling point 

Stronger is the oxidizing agent greater is the 

(a) Oxidation potential (b) Redox potential* / 

(c) e.m.f of cell (d) standard reducUon potential^ 

Which of the following can be used in laptops? 

(a) Silver oxide battery (b) Fuel cell 

(c) Nickel cadmium cell i (d) Lead accumulator 

Which is true about Zn-Cu galvanic cell? 

(a) Reduction occurs at anode 

(b) K + ion transfer from salt bridge to left beaker of ZnS0 4 
tc) Oxidation occurs at cathode 

(d) Anode is negatively charged * 


Which is the unit of (KJ rate constant 




£.SV 


32. 


33. 


34. 


35 . 
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37. 


38. 


S ' * ! 3 (d) mol 2 dm« s- 

Nitrates of which pair gives different products on thermal decomposition 

(a) Na. K ... ^ 

(c) Li, Na- ld) U ' Ca 

Which is camalite ^ NaC l 

13 ;;S. ,^ r -, kh n c (d) NajCOa. IOH2O 

kS* m view the size of. ion, whieh i. Incorrect onto 

(a) Mg > Sr ( d ) Cl > I * 

£l»ch one does : not eve born, bead test^ 

S ldl ,UIP,, “ K 

Which one Is not ihe use ot silicones nim 

<*> “??“”[, _ t Ml Medicine, 

Se »!2 reacuve all.tr.plc form of pho*h«rus is 
(a) White & 

Chemical composition of cinnabar is 

(a) FeSa 
(c) PbS 


(b) Red 
(d) Violet 




(b) HgS 
[d) ZnS 
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Which molecule has the highest bond energy among thg halogens 
(a) Fluorine * (b) Chlorine ^ 

(cj Iodine (d) Bromine 

When chlorine is passed through hot solution of caustic soda the reaction is 

said as 


(a) Displacement 
(cl Disproportionation reaction. 
The most paramagnetic element is 
(a) Iron ^ 

(cl Chromium 


(b) Reduction 

(d) Double displacement reaction 


(b) Cobalt 
(d) Manganese 


In the complex [CrtOHtafHsOh] the coordination number is 


(a) 2 
tc> 4 


Which one of the following looks odd 
(a) H 2 SO 4 
(c) H 2 $, 


(b) 3 
(d)6 


A great variety of the organic compounds is .due to its property of carbon 


Cl 


(b) KMn0 4 
(d) K 2 Cr0 4 
Is isd 

(a) Show tetravalency * WExhibit catenation 

(c) Show isomerism (d) Can form multiple bonds 

In 1 - pentene -4- yne the carbon exhibit hybridization 
(a) sp 3 - sp 3 (b) sp 3 - sp 

(c) sp J - sp (d) sp 3 - sp 3 - sp. 

Vinyl acetylene combines with hydrochloric acid produces 
(a) Divinyl acetylene (b) Ethylidine dichloride 

(c) Chloroprene & (d) 1,3.3, trichloro butane 

When benzene is heated in air with V 2 0 5 at 450 o C yields 

| a ) Phenol (b) Maleic anhydride • 

(c) Glyoxal (d) Benzoic acid 

ssr d “- - * 

be 

1 ^K benzene (b) Toluene . 

tc] Nitrobenzene Benz 

Wliich one of the following is not a good leaving group? 

When CO 2 is made to reart wftti **+H*rt ^ 

by acid hydrolysis yields y magnesmm iodide in dry ether followed 

(a) Carboxylic acid , K1 

(c) Propanoic acid * ; , Ethanolc acid 

The process of fermentation involve* *11 «* utanoic aci d 
(a) Diastase involves ail the enzymes except 

(c) Zymase [bj Invertase 

Ethyl chloride on reduction in thr Sucrase^ 

(a) n, butane rcsct ,f : . e of Zn/HCi produces 

(c) Ethane. (b) Ethanol CCS 

« SE*'* “ ld0 ’ “»*n2 U D o? M ether 

(c) Benzaldehyde* ^ Acetone 

W) Bmanonc 


C_ 




V,- Cl 
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For industrial preparation of CH 3 CHO catalytic promoter is 
[a) PdCk 0>) CuadiA 

(c) CuCij (d) PbCl 2 

The common name of propane - 1 ,3-dioic acid is 
(a) Oxalic acid (b) Succinic acid 

(cl Malonic acid • W) Fu marie acid 

Which of the following is not a fatty acid? 

(a) Propanoic acid (b) Acetic aci 

(c) Phthalic acid « Butanoic acid 

Industrial materials, thermal power stations are coated wit 
(a) Polyester resins M E P 0X >' PfJ? * 

aSSrf S!U fertilizers jJddesTe' nit^gen and phosphorus to 

the plant? ^ Calcium superphosphate 

(a) Urea . p otaS sium nitrate 

(cl Diammonium phosphate, ./J ® ter conta ins 

Chlorination ot water may be hannfui h ^ 

(a) Ammonia * 

(cl Carbon dioxide 1 
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BASIC CONCEPTS 




ATOM 

The smallest particle of an 
existence is called an atom. 


element which may or may not have an independent 


May exist independently 
Examples 

Monoalomic gases 

* Helium (He) 

* Neon (Ne) 

■ Argon (At) 


May not exist independently 
Examples 

• Hydrogen (H 2 ) 

• Oxygen (O*) 

• Nitrogen (N 2 ) 


Atom is made up of more than 
1 00 sub-atomic particles e.g. 
Electron „ 

Proton L ^ fundamental 

Neutron J y- sub-atomic 
Hypron 
Neutrino 


% 

i 


•k 


{aj HISTORICAL BACK aROTPSin 


Democritus 
(Greek Philosopher) 

T 1 TV 4 


Scientist 


John Dalton 
(English School Teacher) 


fonhibutiuN 


He presented the concept of atom (atomos) means 
indivisible. 


J. Berzelius 
(Swedish Scientist) 


^ ^r^ogmsted that Jaw of conservation of 

and the law of definite proportion could be 
explained only by the existence of atoms 
jj ^also presented his atom ic theory 


^atomic masses of various elements 

fbl EVIDENCE OFATfYVr d introduced the concept of their symbols 

Atom is very small particle and it is not possible m ~ 

presence in an element can be *£ S\K^ng Se 4y" at ° m bUt eVidenCC ° f 


j II Elect ron Ml croscopy 

In electron microscope, the beam of electrons Is used 

" a piece of a graphite magnified about 15 millions times ™y° sco P ,c P h °tograph 
figure are layers of carbon atoms. times. The bnght band m the 


M By X-rays Diffraction Method 

X-rays diffraction pattern obtain from dlffraommat. u 

existence of an atom. 1 meter has made us able to believe the 


(cl. OTHER STRIKING rvrr»p M . TTnT . T _ T1I _ T , 

01 Size of atom ~ r uKMATTONS_RELATE D TO ATOM 

According to x-rays study. 

* The diameter of an atom nf ^ 

• If atoms are joined together in iA 2 f 10 lo tn f0.2mn) 

cover a full stop. ‘ ne ’ u '° million atoms will be required to 
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[ ii) Mass of an atiw. 

The mass of an atom ranges from 10-® - i 0 - 2 s kg or 10 . M _ 10 . 23g) 

[iil) Atomic Mass !Ttu+ 

and it is lA^ofth^mS S one atom ** ^ ™ SS ^ (amul 

1 a.m.u = 1.661x10 27 kg. 

MOLECm.lt l a.m.u » 1.66IzlO-^g. 


the smallest particle of a pure substance which can exist independently is 
ca eci molecule. It may contain one or more atoms of same element 
[homoatomic) or different elements (hetroatomic). 

(a! Atomicity 

1 he number of atoms present in a molecule is called its atomicity. 


Homo-atomic 

Hetero-atomic 

Atomicity 

Example! 

Atomicity 

Examples 

1 (monoatomic) 

Ik, Ne, Ar 

2 (diatomic) 

NO, CO 

2 (diatomic) 

Hj, O,, N 2 

3 (polyatomic) 

NO;, HjO, SO; 

3 (polyatomic) 

o, 

4 (polyatomic) 

NH,, SO,, U 2 0 2 

4 (polyatomic) 

P, 

5 (polyatomic) 

n 

— 

4 * 

* 

- 

z 

o 

8 (polyatomic) 

Sr, Se s , Po s 

7 (polyatomic) 

H;S0j 


• Macromolecules 

Haemoglobin, Starch, cellulose, diamond, silica proteins and lipids etc. 


fcl Size of molecules 

Size of molecules depends upon the following factors 
. Number of atoms in a molecule (atomicity) 

• Size of atom 

• Shape of molecule 


ION 

The charged species 
called ions. 


Types of Ions 


which are formed by the loss or gain of one or more electrons are 

In case of mono-atomic ions cations are more abundant than anions 
In case of poly atomic ions anions are more abundant than cations. 

In case of molecular ions cations are more abundant than anions. 


HHHBy 01 U,1L 01 iiwil 

electrons as a result of oxidations. 

Ut . -r-rn^nrirways an endothermic 

Formation of cation is 1 

proces s, — r j etc 7 


Anions 


Anions is formed by the gain of one or more 
electrons as a result of reduction. 

B+e' B - 


Formation of uni -negative ion is exothermic but 
formation of all other negative ions is endothermic. 


A anion may car ry -1,-2, -3 etc 

Size of anion is greater than its parent atonr 
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MOLECULAR ION gain 0 f electron are callec 

The charged molecular species formed by the loss s 

molecular ions. 

Types of molecular ion 

(a) Cationic molecular ion (CH 4 ®,CO ,N 2 ) 

(b) Anionic molecular ion (CfCHsb C ) 


Li 


OINT TO BE REMEMBERED 


* Number of cationic molecular ions is greater than the number of anionic 
molecular ions. 

ISOTOPES 


Atoms of the same element having different mass number are called Isotopes, The 
concept of isotopy was introduced by Soddy. 

Occurrence 


Elements occur in the nature in the form of isotopes. Occurrence of isotopes has been 
shown here. 


ISOTOPES 


Unstable 

300 radioactive isotopes are produced 
by artificial radioactivity 

40 radioactive 


Stable 


above 280 


240 slable- 


' 6 i 

& 


86 isotopes with odd 
atomic number and odd 
mass number 


; 0 . SMg , “si, ;ca, “Fe 

form nearly 50% of the earth crust 

even mass number 

S j miARITm^fT^D^siMILARITrK S IN ISOTOPES OF ELEMENTS 


1 54 isotopes with even 
atomic number and 
even mass number 


Same, 


Similarities 


Atomic number 
Number of Protons 
Electronic configuration 
Position in periodic table 
_ Chemical properties 


Dissimilarities 


Different, 

• Mass number 

• Number of Neutrons 

• Physical properties 

• Half life 
Rate of react! nn 


,, T —I — OI reac tion 

CLASSIFICATION mr ELEMFNtb nw _ - 

« Mono-isotopic eleme^T^T 3 ^ 0 .^ T^^^S-QEiSgTQPES 

• Di-isotopic elements (Cl, Brl 
Tri-isotopic elements (Hj o? N ) 

• Tetra-isotopic elements) ’’ 

Penta-isotopic elements (Nil 

I exa-isotopic elements (Ca Pdl 


Undeca -isotopic elements (Sn) 
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TERMINOLOGY Rttl-AT^p 


TO ISOTOPRft 


Mass number 
Relative abundance 



MASS SP ECTRQMF/rrep 

dement lu use ^J-° measure the exact masses of different isotopes of an 

® then relative abundances is called mass spectrometer. 


Types o f mass spectrometer 

* Aston’s mass spectrometer 

It was designed to identify isotopes of an element on the basis of atomic 


masses, 

* Dempster's mass spectrometer 

Ii was designed to identify isotopes of an element which are in the solid state, it 
has five parts. 


Parts of Spectroscope 

* Vaporization chamber 

* Ionization chamber 

* Electric held 

* Magnetic field 

* Ion collecter 

* Recorder 

* Amplifier 

The first five parts are present in Dempster's Mass Spectrometer while last two parts 
are present in Modem Spectroscope. 


lustrum pm tail o n of Dempster’s mass spec trometer 

It has following five main parts. 



Vapourization chamber 


Ionization chamber 


Electric field 


Magnetic field 


Electrometer or ion collector 


function 


In this chamber the sample of the element is vapourized. In this 
chamber the vapour pressure is reduced to 1 0 7 -l0 horr 


In this chamber sample of the element is ionized either by a -rays or 
by electron beam. 


+ X -> X®+e' + e 


Electric field is applied to accelerate the positive ions. The applied 
potential difference is of 500-2000 volts. 


On passing through magnetic field, deflection of positive ions takes 
place according to their mass/charge ratio. 

H V 


m 


Ion collector receives positive ions according to their mass/charge ratio 
related to isotopes, 

1- The strength of current measured by ion collector gives the 
relative abundance of ions of a definite m/c value, 

2- The same experiment is performed with CM2 isotopes and the 
current strength is compared, 







Computer plotted graph for the Isotopes of Neon 


(Ne) 


QIi ®Pra M JESFpR the SEPARATION o 

* Gaseousdiihjsion ' — ^ARATIQ N pp iS(yrop F ^ 


* Thermal diffusion 

* Distillation 

• Ultra centrifuge 

• Electromagnetic separation 
Laser separation 
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Chapter 


RELATIVE AT OMIC MASS 



Basic Concepts 


arf at om o f° carb on 3 taken as T? S ° f ° f 30 dement 33 COmpared to ^ mass of 

Chlorine 


Isotopes 

Relative abundance 


35 CI 


:ci 


17 

75% 25% 

Relative atomic mass of Cl = 35 x 75 + 37 x 25 

1 00 


Relative atomic mass = 26.25 + 9.25 = 35.5 arau 

Neon 

isotopes “Ne "Ne 

Relative abundance 90.92% 0.26% 8.82% 

20x90.92+21 x0.26+22x8.82 


Ne 


Relative atomic mass of Neon = 

ANALYSIS OF A COMPOUND 


100 


20.1 8 amu 


Qualitative analysis 

Identification of types of elements present in a compound present in a compound. 


Quantitative analysis 

Determination of ratio between the masses of all the elements. 


METHODS TO DETERMINE PERCENTAGE COMPOSITION 


(a) Percentage composition 

The percentage composition obtained from a given formula of a compound is called 

theoretical percentage composition. 

_ Number of atoms x at.massof element , 

/o age of an element molecular formula of the compound 


(b) 


Combustion analysis 

The sequence of combustion analysis is shown in the following diagram. 



(a) 


Bv combustion analysis only those organic compounds can be analyzed which 
simply contain carbon, hydrogen and oxygen. 

From the masses, nercentages are calculated by using the following formulae:- 
1 torn uic j mas sof CO, obtained in experiment , 12.01 

% age of carbon - niass of organic compound 44.01 


lb) 

tc) 


mass of H,Q obtained in experiment ^ 2.0 
% age of hydrogen-- masso f organic com pound 18.0 

%age of oxygen = 100 - 1% of 1 % ° f Hydr ° gCn) 


k IPQ Fntrv TAtt 
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DIFFERENCE BETWEEN EMPIRICAL AND MOL^C UALR FORMULA 




Fnmirlcal formula 

Molecular formula j 

A formula which represents the simple whole 
1 number ratio of atoms of elements in a 
compound is called empirical formula. 

A formula which represents actual number of | 
atoms of each elements in a molecular | 
compound is called molecular formula, I 

It is obtained from %age composition of 
elements i.e. chemical analysis 

It is obtained by multiplying ‘ n with 
empirical formula 

This term is used for both molecular and ionic 
compounds 

This term is used only for molecular 
compounds 1 

Examples: NaCl, CH 2 0, CH are empirical 
formulae of sodium chloride, glucose and 
benzene respectively. 

Examples: C 6 H 12 0 6 & C S H 6 are molecular 
formulae of glucose and benzene respectively. 

1 


Note:- 

The term empirical formula is used for ionic compounds and giant covalent structures 
(sand SiOs, graphite & diamond C). It is also used for covalent compounds as CH 2 O for 
glucose and acetic acid. 

RELATION SHIP BETWEEN EMPIRICIAL AND MOT. RCUALR FORMULA 

Molecular formula = n x empirical formula 


MOLE 

The atomic mass of an element, relative molecular mass of covalent compound or 
formula mass of ionic compound expressed in grams is called mole 

Examples 


(i) 


(ii) 


(iii) 


Atomic mass of Na = 23.0 amu 
1 mole of Na = 23. Og 
(gram atom of Na) 

Molecular mass of H a O =18.0 amu 
1 mole of H 2 0 = 18.0g 
(gram molecule) 

Formula mass of NaCl = 58.5 amu 
1 mole of NaCI = 58.5g 
(gram formula) 


DETERMIN ATION OF mrm.iy 

There are three main methods to determine n , k 

1- When „u, ss of of of a substance. 

™!smgramsof,.i v „;... k 


No of moles of substance =• 

, — — otu suinrp 

’• Fm «««* 

imberof moles of a substance = - Numb af of particle * molecu!e s) 


^ pcu uues (atoms inn* 
Number of moles of a substance = *^£^articl’e S 

F ° r V ° lume of a g^en gas in dm3 at 
Number of moles of gas = 


22.4xdnr 5 
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One 

mole 

Particles 

6.022 x id 23 
Atoms 

6.022 x 10” 
Molecules 

r 6.022 x 10” 
Formula 
Units 

6.022 x 10” 
Ions 

Mass 

Gram 

Atomic Mass 
of Element 

Gram 
molecular 
Mass of 
substance 

Gram 
Formula 
Mass of 
formula unit 

Gram Ionic 
Mass of ion 


Volume 



At S.T.P (of gas ) = 22.4 dm 5 


AVOGADROS NUMBER 

it is the number of particles [atoms, ions or molecules) present in one mole of a 
substance. It is denoted by Na. Its value is 6.022xl0 23 . 

Examples 

(i) Atomic mass of Na = 23.0 amu 

1 mole (23. Og) of Na = 6,Q22xl0 23 atoms 

(ii) Molecular mass of HaO - 18.0 amu 

1 mole (18. Og) of H 2 G = 6.G22xlQ 23 molecules? 

(hi) Formula mass of NaCl = 58.5 amu 

1 mole (5S.5g) of NaCl - 6,022x10*3 formula units 


MOLAR VOLUME 

One mole of an ideal gas at standard temperature and pressure (STP) occupies a 
volume of 22,414dm 3 . This volume of 22.414dm 3 is called molar volume and its true 
only when the gas is ideal. With the help of this information, we can convert the mass 
of a gas at STP into its volume and vice versa. 

Hence we can say that 

(i) 2.G16g of H 2 = 1 mole of Ha = 6.02XI0 23 molecules of H 2 = 22.414dm 3 of Ha 


(111 


Point to be remembered: 


at STP. 

162 of CH.i = 6.02xl0 23 molecules of CH 4 = 22,414dm 3 of CH 4 at STP. 

It is very interesting to know from the above data that 
22.414dm 3 of each gas has a different mass but the same number of molecules with 
few exceptions like N 2 and CO that have same masses, same number of atoms and 
same number of molecules in 22.414dm 3 at STP, 


K 


eason 


9 The masses and the sizes of the molecules don’t affect the volume. Normally, 
it is known that in the gaseous state the distance between molecules is 300 times 
greater than their diameters. 


st oichiometry 

is a branch of chemistry, which tells us the quantitative relationship 
bSeereactants and products in a balanced chemical equation. 


I. IMITATION of chemical equations 

They do not tell about the 

(i) Conditions (Temperature and pressure) 

(ii) Rate of reaction 

(iii) Physical state of reactants and products. 
Mechanism of reaction 
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CONDITIONS FOR STOICHIOMETRIC CALCULATIONS 

Stoichiometeric calculations are based on the following conrlitions:- 

1- All the reactants must be completely converted into the products. 

2- The side reaction must not occur. 

3- The law of conservation of mass and the law of definite proportions must be 
obeyed while doing the calculations. 

The following types of relationship can be stu died with the help of a balanced chemical 

equation . 


2H2tgj + 

2-moles 

4 g 

44,828dm 3 


Os*) 

1-mole 

32g 

22,414dm 3 


* 2HaOtgj 

2-moles 

36g 

44,828dm 3 


AH = -482 kJ/mol 


11} Mass-mass Relationship 

“ZZS™ 0ne 5UbStance - * calculate the mass of the other 

«’ " Mute-mass Relationship 

substance Ld vt^ veST °“ Subst »'“. we can calculate the moles of other 

(3) Mass-volume Relationship 

"uS,TceS^«L"::r f ‘ UbSta "“- «’ «teulate the volume of the other 

(4) Mole -mole Relationship 

If we are given the mole of one snhdmn 

substances and vice versa. we can calcu| ate lire mole of the other 

limiting REACTANT 

Limiting reactant is a reactam tim , 

ssr reacuon «- - — - — £ ssKas 1 nrt ir* in ■ 

1- It is a reactant fhit , v i an *' lso ,Je defined 

2- It la consumed of product. 

CS ° f I,r0dUCt l0rmed fiUlni I1]oles Qf 


3- 


Identiiy the iy», Int * 

product. reactant aa tong reactant which 


Produces least moles of 
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YIELD 


The amount ol the product obtained as a result of the chemical reaction is called yield. 


Types of Yield 

fa) Theoretical Yield 

The amount of the product calculated from the balanced chemical equation is 
called the theoretical yield. 


fb) Actual Yield 

The amount of the product obtained in a chemical reaction experimentally is 
called actual yield, 

(c) Percentage Yield 


, , Actual yield _ 

% yield = ■ — — — x 1 00 


Theoretical yield 


Point to be remembered: 


Actual yield is always less than theoretical yield. 


{i) A practically inexperienced worker has many shortcomings and cannot get 

T^e X proce ss£ like filtration crystallization if not properly carried out, 
decrease the the oretical yield. 

{m) Some of the reactants might take part in a competing side reaction and 
reduce the amount of the desired product. 


KIPS Entry Test Series 


v> 


r*a 

IW’ 


A 

lV 




TO 


* 



1 


2 . 


3, 


4. 


6 , 


7. 


8 * 


9* 


10 . 


11 . 


12. 


i 



Diameter of an atom is in the order of 
(a) G,2m (b) 0,2mm 

(c) G,2nm (d) 0,2pm 

Which ol the following are iso electronic species? 

(a) (b) Li + ,Na\K + 

(c) Cl .Br J- (d) F-,Ne t Na + 

Mass spectrometer is used to determine Mass number of isotopes and 
t^\ "'~ t fb) Relative abundance 

(d) All of the above 


(a) Atomic number 
(c) Electronic configuration 
Molecular ions are formed by passing 
(a) High energy electron beam 
(c) X-rays 


(b) a -particle 
(d) all of the above 


5, The number of peaks obtained in mass spectrometiy shows 


(a) 


(b) Average mass of element 
(d) Relative isotopic mass 


(b) CH 3 C1 
(d) CHCh 


fb) Same mass number 
(d) Same chemical properties 


(b) 1 -gram molecule of water 
(d) All 


Relative abundance 
Number of isotopes 
Empirical formula of chloroform is 
(a) CHaCb 
fc) CCU 

Which one is true about isotope? 

(a) Same number of neutrons 
(c) Same physical properties 
Molecular mass of water (18g) means 
[a) 1-mole molecules of water 
(c) 3-gram atoms 

Wliich of the following ion formation is always exothermic*? 

cl n, m T1 fE atIVe (b ) Uni-positive 

fc) Di- negative ^ Di-novr r 

° f thC statements about isotopes is correct*? 

a) Isotopes with odd atomic number are abundant 

b) Isotopes with odd atomic number and even mass numhp 

(c) Isotopes with even atomic number and n V ,n !f number are abundant 

(d) Isotopes with even atomic number and ihh 3SS number are abundant 

The sample of isotopes of an element whS, f n ° are abu ™iant 
vaporization chamber needs not to be vaporized in the 

(a) Gas 

(c) Volatile solid (b) Liquid 

One mole of C0 3 contains. (d) M 

(a) 6, 022x1 CO atoms of oxvfien 

(c) 6.022x 1 03 atoms of carbon ^ 22 -gram electrons 

Id) both b c 


2C 


21 


22, 


23, 


24. 


26. 
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Avogadro's number may represent. 

(a) volume of particles (b) number of particles 

(0 mass of particles (d) an 0 f the above 

Tlie number of isotopes of elements with even mass number and even atomic 
number are, 

[a) 280 (b) 300 

(c) 154 (d) 54 

Size of molecule depends upon 

(a) Atomicity (b) Shape of molecule 

(c) Both a and b (d) Difficult to predict 

Which of the following terms is not used for ionic compound? 
fa] formula unit (b) empirical formula 

(c) molecular formula (d) formula mass 

0.36 moles of each aluminium and oxygen react with each other to produce 

aluminium oxide. The amount of product formed is 

fa) 0. IBmole (b) G,27mole 

(c) 0.24mole (d) 0,09mole 

Which of the following terms is used for the mass of chlorine 35b? 

(a) relative atomic mass fb) mass number 

[c] atomic weight (d) relative isotopic mass 

Which one of the following has the maximum number of 
isotopes? 

(a) oxygen carbon 

(c) tin (d) chlQrme 

Which one of the following is not the mono isotopic element? 

(a) arsenic "™nlum 

(c) iodine . nickel 

The volume occupied by 2.8 g of Tfe at STP 

(al 2 24 dm 3 ^ 22.4 dm 

The mass of decimole of electrons (Na) lS ^ _ . . 

(a) 1.008 mg S 5 I mg 

Tht number of mole, of CO, which couMBS 16 « of o*ygen Is 

W »•*> £ fS 

fd 0,75 

Which of the following statements is wrong about isotopes? 

(a) thev possess different mass number 
bl thev possess different physical properties 
(c) thev possess same chemical properties 
J they possess different position in the periodic table 

How many isotopes have odd atomic 




(a) 154 

Qualitative analysis is carried out for 
(a) identification of elements 
(c) molar ratio of elements 


(b) 280 
(d) 300 

(b) estimation of amounts of elements 
(d) molar volume of elements 
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28. 


29. 


30. 


31. 


32. 


33, 


34. 


35. 


36. 


37. 



38. 


Percentage of calcium in calcium carbonate is 
(a) 80% (b) 30% 

(c) 40% W) 20% 

Combustion analysis is performed to determine 

(a) Empirical formula (b) Molecular mass 

(c) Molecular formula M) Formula mass 

Mostly elements have fractional atomic masses because of 
la) mass of an atom itself is in fraction 

(b) atomic masses are average masses of isobars 

(c) atomic masses are average masses of isotopes proportional to their relative 
abundance 

(d) atomic masses are average masses of isotopes 
Isotopes differ in 

(a) properties which depend upon mass 

(b) arrangement of ejections in orbitals 

(c) chemical properties 
Id) all of the above 

Which of the following is not a macromolecule? 

(a) sand (b) haemoglobin 

(c) diamond (d) maltose 

Which of the following methods is used to estimate hydrogen in an organic 
compound? 

(b) Duma's method 

(d) All of the above methods are for 


(a) Combustion method 
(c) KjeldahFs method 
different purposes 
Isotopes of the same elements has 

(a) different number of protons 

(b) same number of neutrons 

(c) different number of neutrons 

( d ) same mass number [nudeon number) 

The nucleus of an atom of every element will always contain 
(a) neutrons 

fb) protons and electrons 

(c) protons 

(d) protons and neutrons 

When cationic molecular ions are allowed to ^ 

2SST- spectrameter - s SK5 Ettas? 1 St 

(c> heavier £ intermediate 

When 0.5 mole of phosphoric acid is hiJ«i ^5 ™ Uected at ^ time 

S°i C 5 ° f “ VC and +VC i0nS are c «licted alto jther? qUC0US Soluti ° n ’ hoW ^ 

(c) 1.5 {b) 10 

£££ ° f ** foU0Win 8 compounds 

(a) NaCl 

(c) CC1 4 fb) H a O 

Dempsters mass spectrometer hnc ft ^beapjJfedtoanmmtioiied^ e 

ta) 5 ler has number of zones/parts 

(c) 3 (b) 4 

(d) 2 


(d) 2.0 

die term empirical formula can** 
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The properties of an element mostly corresponds to that isotope which has 
greater 


(a) Mass number 
(c) Relative abundance 

1 a.m.u = 

ta) 1 .6 x 10 27 Kg 
(c) 1.6 x 10 26 Kg 


(b) Atomic mass 
(d) All of the above 

(b) 1.6 x 10 2 « Kg 
(d) 1.6 x 10 28 Kg 
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Experimental Techniques In Chemistry 


ANALYTICAL nw^ MTSTRT 

The branch of^hemistrv wh h ■ 

qualitative and quantitative anoi C \ ;f 1Ves a com plete chemical characterization (both 

>sisj of a compound is called analytical chemistry* 

QUALITAT IVE ANALYSE 

g° m P°“"d ^iw d qSS," aS™s a “ 0n " e " me " ,S “ ‘ 

(i) Salt analysis 

(ii) Detection of functional groups 

QUANTITATIVE ANALYSIS 

Fhe analysis in which relative amounts of the elements are determined Is called 
quantitative analysis. 

Example 

Volumetric analysis, 

STEPS FOR QUANTITATIVE ANALYSIS 

(i) Obtaining a sample for analysis. 

(ii) Separation of desired constituents* 

(iii) Measurement and calculation of results. 

(iv) Drawing conclusion from the analysis. 


Method of purification 


Filtration 


Evaporation 


Cr ystallization 


Decanting and CentriiuEing 
Simple distillation 


Fractional distillation 


Separating funnel 
Sublimation 


Chromatography 


Separation of soluble and insoluble solids 


Separation of suspension 


Separation of a liquid from a solution 


Solvent extraction from the solution. 


Separation of sublimant from mixture of solids 


^pnrfltinyr colours, dyes, amino acid, etc 


F1LTR ^”^ ocess is used to separate insoluble particles from liquids and it 
performed with several types of filter media. 

m-TTionQ nF FILTRATION 

fil Filtration through fil P P 

(a) Ordinary filter paper- 
lb) Fluted filter paper 
(Ii) Filtration through fi er 

(a) Gooch crucible 

(b) Sintered glass cruc 



Application 


Separation of a solu ble solid from the solution 

Separation of a solid by cooling either its solution or molten 


v 3 hu- mi % i ■» y ■ — I 

Separation of a fraction from a mixture of miscible liquids 
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Filtration through filter paper 
Slim process 

lilt ration through crucible 
fast process 

1 * Solvent passes through filter paper and 

Two types of crucibles are available j 

insoluble particles remains on filter paper. 

1 .Gooch crucible 

* I liter papers are classified on their size of 

■ Made up of porcelain day 

pores. 

■ Perforated bottom is covered by paper pulp I 

■ Filter paper should be filled with ppt. upto 

or filter paper I 

1/4 -1/2. 

* Used for filtration of those ppts. which f 

■ Tip of stem should be in touch of beaker to 

need to be ignited at high temperature. 

avoid any splashing. 

■ Asbestos is used instead of filter paper for 

1 Fluted filter paper is obtained by folding 

those chemicals* which have a reaction 

normal filter paper in such a way that a fan 

with paper. 

like with alternate elevations and 

2. Sintered glass crucible 

depressions is obtained. 

< Made up of glass 

■ Porous glass disc in bottom act as sieve, 
(filter medium) 


DIFFERENCE BETWEEN GOOCH AND SINTER F.n GLASS CRUCIBLE 


Gooch (Tiicihic 


* It is made up of porcelain. 

* It has a porous base. 

* Its base needs to be covered with a filter 
paper or an asbestos mat, 

* Reactive solutions like HCh KMn0 4 can 
not be filtered if base is covered with filter 
paper, 

* To filter the reactive solutions, base is 
covered with asbestos mat. 

* There is contamination of filter paper with 

the crystals, 


Sintered Glass Crucible 


* It is made up of glass. 

* In its base sintered glass disc is sealed, 

* There is no need to cover the base with 
filter paper or asbestos mat. 

* Reactive solutions can safely be filtered. 

* There is no need of any alteration. 

* There is no contamination, 


CRYSTALLIZATION 

Separation of solid as crystals when hot saturated 
eiystaUization. 


solution is cooled is called 


Choice of solvent 

• Solvent is selected by hit and trial method . 

• Suitable solvent dissolves excess of solute at hinh 

of solute at room temperature. ^perature and less amount 

• Solvent should not react with solute 
' impurities should not be dissolved In solvent if «, 

not be separated out as crystals along with solu e y gCt UlsSolved then should 

• On cooling, it should deposit wHi , Somte * 

• it should be cheaper. e crystals °f pure compound 

• It should be safe and should be easily removat , 

y mov able. www.topstudyworld.con 
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Solvents for Crystain^ ^ 

Mostly used 

S solvent is not found suitabl ^ ^ Cthan01 ’ ^ Cther ’ ^ 

em P' 0 ^- ' thCn “"’Wnaoon of two or more soIvHlts ^ be 

Precaution 

If solvent is inflammable then water wk ■ 

not catch the fire. ath 13 used for heating purposes so that it does 

P^PARATIONOFSATURATED SOLlmnw 

The solute is dissolved in mm,i niTIOf j 

saturated solution m amount °f solvent at its boiling point to form a 

Filtration 

• The filtxation^Ta h' fUter P a P er is used for the filtration of a hot solution, 

l tie filtration of a hot solution avoids premature crystals 


Cooling 

Solution is cooled down at moderate rate crystals of pure compound will be produced. 

Collection of crystals 

* Gooch crucible is used for the separation of crystal. 


Prying of crystallized substances 

* Drying can be done by placing the crystals between the folds of filter paper. 

* Drying can be done by heating the oystals in oven. 

* Vacuum desiccators are used to dry the crystals 

* CaCb* P 2 O 5 and Silica gel are used in dessicator to absorb moisture. 

Decolorization of undesirable colours . 

* Crystals with deposition of coloring matter or resinous products are dissolved in 
solvent and boiled 

* Solvent contains animal charcoal, which will adsorb colour. 

* The solution is filtered in hot state. 

* Moderate cooling is carried out 

* Crystals of pure substance will be separated out. 


SSK 5 SK-. solid when heated, vapourizes directly without passing through 
the liquid phase is called sublimation* 

W r p hSate* 11.1 iodine (Id) ajiunonhlin chloride (lvl benzoic acid Iv) camphor W| 
anthracene (vil) anthraquinone (viii) hexachloroethane 

§gLVE NT EXTRACTION the separation of a solute from a solution by 

olvent extraction technique * ... so i ven t in which the solute is more soluble. 

haking the solution with an i ate organic compounds from water. 

T his technique is mostly applied to separate org 


jfgtrihution Law or Partitioning ^ immiscible liquids in a constant ratio of 

I- A solute distributes itself b ^ n nt Q f solute added. 

concentrations irrespective of the am w ornm 1r n 1 1* 
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Separ 

crysta 


Choic 


7 m P 

y ^ a (u disaotvrd in HsO+Ri 

*S^ ♦ Extraction . solute e-g U* W ^ 

IgSwesO^^r containing^ 

Take of r) in a separating ^ , g . CO*] in the sepj 

the form of i 3 } f ^ imiru^no 

Add small amount ^ 

K'msm«U M 

SnaKc u Laver c cx~*" 5 ^us 

Separate t | organic soh'er'* 1 to - \ ^ dira csmcl S 

Evaporate the <S ^ :« ^ S 

1 step® (it ) 10 l i - jB 


(ti) 



^gROMATOGRAPS^ 

^^f^umatoeraphy 0 _ 


few* d* ORrf 
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:s 
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Mobile Phase 
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Steps for Solvent Extraction 


ft) 

01) 

(in) 

(iv) 

(v) 


Take a solution containing solute e.g. (h dissolved in H 2 O+KI system in 
the form of I " ) in a separating funnel 

Add small amount of an immiscible solvent (e.g. CCU) in separa g 

funnel 

Shake them well. 

Separate the CCU layer , , 

Evaporate the organic solvent to get dried ciys a s . 


Repeat steps (ii) to (v} again and again for better extraction, 

CHROMATOGRAPHY , w 

The word chromatography originates from the Greek wore roma os meaning 

A technique used for the separation of components of a mixture which involves the 
distribution of a solute between stationary phase and mobile phase is based on 
partition law or distribution law. 

Stationary Phase 

* It may be solid or liquid ' 

* It may be packed in a column 

* It may be spreaded as a layer or distributed as a film 

* Examples:- Silica gel alumina etc. 

Mobile Phase 

* It is also called eluent 

* It competes with stationary phase for components of the mixture 

* Examples:- Water, ethanol acetic acid, acetone or a gas etc. 

Principle of chromatography 

The principle involved in chromatography depends upon the relative solubilities of the 

18 e ° w ™ i - b r distribution coemri.ni ?£) 

It can be classified in three ways:^ 

1‘ 0n the basis of shape 


2- On the basis of phase 

3- On die basis of mechanism 




The Russian Botanist Mikhail Tswett was 
the first to understand the basis of 
chromatography and to apply it 
systematically as a method of separation. 



11 mu iiirnTu I1I1M 

physical for C lroma,0 & ra P h y in which 
Physical forces are involved in relent™ 

abihtyof solute pariidcs with s “ 

Phase is called adsorption ry 

chromatography, 

3. ESp^ 0n ^P^ £raPhy ’ 3 S ° lld 

,hin la >' 


2, 


is 


Senai J? e °^ c bromatography in which 

distribution 0 f *» 

^omatography 311 ^ Partiti ° n 

'iqSwpp "ortd’m 5 °f ? Phy ’ HqUid ° r 

phase ^ ° n so ^d act as stationary 

Example:- . * 

Pa Per chromatography. www.topstudyworld.coi 







Techniques In Chemistry 





circular fashion) 


■ Glass Cover 
Glass Rod 


Solvent 


Uses of Chromatography 


1- 

2 - 

3’ 

4 - 


5‘ 


6- 


Separation and identification of coloured pigments. 

Identification of medicines and proteins. 

Analysis of urine. 

Detennination of purity of compounds. 

Used in organic synthesis for separation, isolation and purification of the 
products. 

Equally important in qualitative and quantitative analysis. 

IMPORTANT DEFINITIONS AND TERMINOLOGIES 


Soluble 


Insoluble 


Solute 


Solvent 


Solution 


Residue 


Filtrate 


Crystal 


Mother liquor 


A substance that is dissolved. 


A substance that is n ot dissolv ed. 

— «--*= — ■ — “ _ ” ’ * . i 7_ J ' 


A uiair ^ — _ 

N^allv a solid, w hich gets dissolves, 

”7 “ 7T i ...UiaU KC\ ! } t 


normal ly a — __ 

Normally a i^ni d which dissolves solute , 

"Solute + solvent (Homogeneous mixtures) 
-r — - . i - j ic over the filter 


Solute + solvent i i — 

T^Tnhle solid whi ch is left overthe filter media , 

^ " .1 , , „ tkji li 


Insolu ble soJiawrn ci^^^ -- - — 

— - — - — - — * » A ___ r^+^i 1 1 i - 701 1 1 mn 




Susp e nsion 


Distillate 


Miscible 


Immiscible 


Fraction 


Sublimate 





PRACTICE EXERCISE 





3 , 


4 . 


5. 


6 . 


7 . 


8, 


1. 


12 . 


(b) Crystallization 
(d) Chromatography 


10 , 


^ „ the following - used for the sepanrUon o, ln80lub , e ^ 

from liquids? 

(a) Filtration 

(c Solvent extraction classification of chromatography? 

Which of the following way in used ^ phase ^ 7 

(a) Shape wj All 

(c) Mechanism 

Wm£Zt!S£n Sed “ m Avoid premature crystalfetion 

(c) Increase the rate of filtration (d) Decrease the area 

Safe and the most reliable method of drying crystals is through 
(a) Filter paper (b) Vacuum desiccators 

(c) Oven (d) None of these 

A substance having very high vapour pressure at its melting point , on heating 
will show 

(a) Melting [b) Sublimation 

(c) Decomposition (<j) Condensation 

A process controlled by Distributive law is 

SSES* 0 ".. (b) Sublimation 

Icj Solvent extraction Filtmti 

* which the solvent is in a pool 

(c) Radi^chromtoTmphv 3 ^^ Ascending chromatography 

Ditferent components of a Descending chromatography 

(a) Polar solvent used X Ure bave different Rf values due to 

K?h ibutive ,aw bution coefficiem 

(a) Stoichto che! 3Sl f nce is ^ ^ cc ™plete qualitative and qu anuia ° 

tc) Analytical 

S'-i-« on of tbe\^' | j] Physical chemistry 

M loS^nalysis 150 " 6 " 18 °f a sampi?^ antum chemistr y 

^timation of a ~ 
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lri . Qualitative analysis 

“">P»nen2 Se'ff 

fa} CrystiS Ue Used to sen Qualitative analysis 

jfp 5 * P- 
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The solid which is left over the mT 

(a) Insoluble particles paper 28 a result of filtration 

(c) crystals (b) residue 

Size of filter paper is select^H ^ mud 

(a) solution d CCOrdin g to the amount of 

(c) amount oi soluble solute amount ol insoluble solute 

Gooch Crucibles are made „n n r (d) ^ount of solvent 

(a) plastic p 1 

(c) porcelain ^ fibre 

Rate of filtration can be inerea k v ( ? . Steel 
fa) Gooch d by a PPlymg gentle suction 

(b) Filter paper 
(d) All of the above 


(a) Gooch crucible 
(c) Sintered crucible 
Sintered crucible is made up of 
(a) Plastic „ , 

S P ? rCS ?f n , M fiber 

e tip oi funnel should touch the wall of the breaker in order to avoid 
(a) Inconsistent flow of filtration (b) splashing 

(c) premature crystallization fd) all of above 

Separation oi a solid from its hot saturated solution by cooling is called 
(a) vapourization (b) solvent extraction 

(c)filtration (d) crystallization 

In crystallization, if the solvent is inflammable then direct heating is 
(a) needed (b) avoided 

(c) depends on temperature (d) aystallizatlon does not involve heating 

Which of the following technique is simple and efficient to purify a substance 

(a) Filtration (b) Sublimation 

(c) Crystallization (d) Solvent extraction 

In solvent extraction, ether is used to separate products of organic 

synthesis from 

(a) water M iodine 

(c) hydrochloric acid ^ gases 

95% ethanol is called . 

M me S y H teCl S t lrit (d) Absolute alcohol 

SLd PCls in the process of crystallization is as a 
The use of CaCl 2 and FGis p reducing agent 

(a) oxidizing agent (d) colouring agent 

(c) drying agent . _ rtfsmic an d aqueous solvent is 

Ratio of the amount of solute in o g ^ Distribution co-efficient 


{aj Retardation factor 
(cl Distribution in aqueous solution 
Without suction pump, filtration is 
(al Fast process 
(c) Rapid process , 

Animal charcoal adsorbs the co 

(a) impurities 
(c) solvents 


(d) AH statements are wrong 


(b) Slow process 
(d) All are possible 


(b) crystals 
(d) both a & b 
called 


lw ouivciius . . r^nnlirS IS Caucti 

^ Direct conversion of solids into < P ^ sublimation 


fa) Solvent extraction 
(c) crystallization 


(d) vaporization 
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nvolve 


30. 


31 


(b) sublimation 
(d) vaporization 


CRYj 

Sepai 

cryste 

Choir 


(b) Purple colour 
(d) Yellow colour 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


(d) slow 

(b) Stationary phase 
(d) Single phase 


C^stallization does 
(a) heating 
(cl cooling 
In CCU. h shows 
(a) Red colour 

(c) Blue colour email portions of solven ts is more 

Repeated extraction usi g ^ Efficient 

(a) Reliable 

s£gel and alumina are used as 
(a) Mobile phase 
(c) Mixed phase 
Shaking two immiscible liquids increases 

(a) Length of contact IW Volume of contact 

(c) Area of contact ( d ) AH °1 above 

The solvent or mixture of solvents used for separation of compounds is called 

(a) Stationary phase (b) Mobile phase 

(c) Dynamic phase (d) Static phase 

Which is not a sublime material 

(a) Iodine (b) Benzoic acid 

(c) Ammonium chloride (d) Potash alum 

Sintered glass is a porous material used for 

(0 filtration (b) adsor Phon 

Selection of filter naner d . fd) sublimation 

(a) filtered P pends on size of particles to be 

(c) decolorized lb) dried 

f otuti on remaining after t tdJ Wanted 
a Mother li quor g the formation of crystals is called 

^ sidue (b) Dilute solution 

(a) FUbate°resjlf ed pair of ter m u Sed J d) both a & b 
(ri Dying d dlJe l anal ytical techniques 

The major sten« Cat0r b Sublimate, sublimation r 

(a) 2 p 'Solved in complete C Se P ara ting funnel, mother M 

c 4 C f uaild tative analysis are 

lb) 3 

Id) 5 I 


* 






Ht* 


c 

(a 

lc 

b 


( 


& 

I 




o. 



wl *h hB. — •'"' d 0CCUP ' eS SPaCC " Ca “ ed matter 


Anythin 


COMPARATIVE^ST UPY OF STATES OF MAgTgg 




Molecules are widely 
separated by large empty 
spaces 



No intermolecular 
attractions. 


Molecules are close to each 
other. 


Solid 



Weak intermolecular 
attraction. 


Molecules arev 
each other. 


Molecules have very 
high kinchc energy. 


Molecules move about 
easily. Hence no fixed 
siupe & fixe d volume. 
Occupy all the available 
space. 


Molecules have moderate 


Strongest inSi^ 
attractions. 


K.E 


Molecules slip over each 


other. Hence no fixed shape 
but fixed volume. 


Molecules have 
Very low K.E 


Molecules undertake 
transnational, rotational 
and vibrational motion. 

a ^ c lesa^p- 

" ged ln a Particular 
TT-e55m. 


Volume is fixed. 


Molecules are closely 
packed. Hence fixed shape 

it flYPifi mlrmio 


Molecules undertake 

restricted transnational. 

rotational and vibrational 

motion. 

hC 



Molecules undertake 
vibrational motion only. 


than 


rfas. 

Ut do give fixed 
-H22gemerit. 


There is no diffusion and 

genera lly 


lit auuua 

Particles arrange themse u - 
in a particular pattern in 

"" 'nP CrtlldS 




L™£ 


c 

ve 


Kjtpt 

obs 


GEN| 

On coi 
le 


w e get 

p V = nR 


This is c 
gas equ; 
b y the ic 



Bo 
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GAS LAWS 


Particulars 


Statement 


Chapter 3 


law 


The v( 

. mass °f an ideal gasTs 
'"versely proporti ^ a| ^ 

ne applied pressure at 
-SH Utant femp erfl.tn r ^ 




* lui ltvs law 


J. tiL, 


volume of the given 
mass of an ideal gas is 
directly proportional to the 
absolute temperature at 
constant pressure 

mlnma 


Mathematical 

representation 


Graphical 

verification 


PV=K or P, V,=p 3 v, 


The volume of given mass of 
^ gas increases or decreases 
by 1/273 of its original 
volume at 0°C for every l°C 
rise or fall in temperature at 
constant pressure 


A voga tiro’s law 


The volume of a given 
ideal gas is directly 
proportional to the 
number of moles at STP. 


Equal volumes of all the 
ideal gases contain equal 
number of molecules at 
same temperature and 
pressure. 


Experimental 

observation 


' r o " V, 6‘H uii 

moveable piston of 
cylinder filled with gas. 
The volume of gas 
decreases. 


k. ! — 

\V T T3>Tl 

V 


a 

V 







P2>Pi 




T - 



On heating a cylinder filled 
with gases having a 
moveable piston. The 
vol ume of gases increases. 



On increasing the 
number of moles of a gas 
in a closed cylinder. The 
volume increases. 


GENERAL GAS EQUATION 

On combining the Boyle's law T 
Charles's law and Avogadro's law, 

PV=K * 

V/T=K 

V/n-K 

we get 


a: 


PV = nRT (R is called general gas constant) 

This is called an ideal gas equation or general 
gas equation. This equation is completely obeyed 
by the ideal gases. 

Rearrangement of general ga s equation 

pV-nRT - k (when V* and “T” are constant) 

V^nR =k (when "|T and ts P” are constant) 
T P 


i-atm 



The pressure of air which can 
support 760 mm of Hg column 
at sea level is called one 
atmospheric pressure. 

1 -atm 

~ 76 cm of Hg 

- 760 mm of Hg 
“760 torr 

= 14.7 PSI 
= 101325 Pa ( Nm" 2 ) 

- 1.01325 Bar 


Boyle’s law 
Charles’s law 


Avogadro’s law 


V = RT =k ^ w f, en T” and “P” are constant) 
P 


n 



J> 
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Cholc 


■Uriahs £ 

n me units chosen for pressure, volume 

•» u P t!S cral gas equation 



anci ten,. 



S 


pv = 11RT 
R = PV/ nT 


P l5 ta at m and V In dm* 

mienp 2 is in^mm Hg or torr and V in dm* or cm* 

n Oh ii/loi3 mm Hd PC" r mol - 1 



(a) 

(b) 


ij 17 ] ^diri 1 

J Jm - 1000 cra = 
Idr "' =0.00) m J 


Jem; = 0.00ldm* 


(c) 


lem 3 = ]0’ s 


m’ 


lNm= lj 
leal. = 4.1SJ 
1 J = 0.239 cal 
1J = 10 ergs 


R = 62.4dm 3 mm Hg K 

R = 62400 cm* torr K 1 mol' 1 

When P is in Nm 2 and V in m 3 (SI units) 

R = 8.314NmK-i mol-i ! 

R = 8.314JK 1 mol ! 

R= 1.987 calK 1 mol 1 

DALTON S LAW OF PARTIAL PRESSURE S 

Statement v 

0f no ™ cUn « te equal to te s «: 

M athematical Form 

^total s P1+P2+P1+ 1 a a 

Where p llPi ?3 "<* instant V and T| 

10 the of each individual gas, 




'f-u.l 


1 ) .fun 


Since all ^ Y J J i 1 / r ^ _ r n 

total pressure h e ® as€s in the H = ^ >t 

° IlIy ° n th n l t0 S e molS o^l e c l! r ?J PeratUre and preSSUfe ' 9 9 






R T') 


The individual pressure of 
a gas in the mixture oi 
gases is called its partial 
pressure 

Pa = XaPi 


RT 


1 * ■ 1 .J 


the total ~ T me t( 

RT ° es °f gase 


s in mixture. 


P, a 


n t 


p V = «. RT 

F * 




n *Rr 

pn- niiI *T 
pA * X. 


the toHt 1 * 3Cr ° P mtdcs of the component div 

number of moles ill the mixture. 


hiole Fraction = Moles of compoflg^t 


Total mole in mixing 

* -1 tfia 3 


Pb 


cc 


^ J- v/i£U II1U1C 111 

unity uiixture is always 1 &SS 
unity Um ° P ItKde fractions is always ^ 



C 


'll 

tfc 

of 

5J 
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Con elusio n 

pressure exerted ^the^fuA of gls™ 16 fraCU ° n of Uiat gas muUip!ied 

Applications Of Dalton *, t aw 

* In calculation of P of dry g as collected over water. 

1 dl > ‘ P molst _ P^ vap(aqueous tension) 

* In reSpiraUon < P a m air= 1 59torr. P (); In lung= 1 16torr) 

• hr maintaining P Q in pilot cabin 

• In respiratory cylinder of sea divers 


GRAHAM'S LAW OF DIFFUSION 


0 


3 


Deep Sea 
divers use the 
mixture of 
helium 80% 
and oxygen 
20% 


") 


Statement 

The rate of diffusion or effusion of a gas is inversely proportional to the square 
root ol its density or molecular mass at constant temperature and p ressure / 


1 

Rate constant temperature and pressure) 

Comparing the two gases at same temperature and 

pressure, 


The Graham's law will be 

1l=& = JEL 

*2 >, 

( ri/ra = (c3a/ di ) 1/2 


Thomas Graham was 
Scottish chemist. He 
introduced this law in 1846 



OR 


Application 


Diffusion 

Diffusion is the mixing of different 
gas molecules by random motion 
under condition where molecular 
collisions occur. 

Effusion 

It is the escape of a gas through a 
pinhole without molecular collisions. 


The jThxture^gasescan^ of the different rate of diffusion 


their pure c 

of the components. nnum 

KINETIC TtTRORY OF GASEoJiMff^ 


Name of Scientist 


Bernoulli 


Contribution 


Clausius 


Maxwell 


Boltzman 


van der Waal 


— ^ Parented ^ ■ — 

— — the moicculM 
' 11 'deal gas equafon 

Corrected tfc P ap plicable to the real_ gases. 
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^klneti£ «M" 1 ^"" "“‘““la. 6 ,*, , 


• ™ th "” s " TO «i ™ 3 

, The molecule °* fheir directions 


H 


• ^^r; 1 .Clecuies is due to the collision of its moi ecuIes 

. 3 . «■«£!£& * — 'i; *H 


container- The «J1 «*■““ “^widely separated from one another and there are 


. The molecules of the gases 

spaces among them haye n0 forces 0 f attraction for each other 




C] £nt 


, The molecules of the ga^ ofa 1S neg iigible as compared to the volume occud^ r 

, The actual volume o hv cravitv is neEUeibie as conmared 


the 


; ^motion imparted to the molecules by gravity is negligible as compared to the effect 


SSe°Km^f h ^s molecules varies directly as the absolute temper^,, 
gas. 


St. 

4 


iftt 


rr-AitsmS KINETIC ENERGY EQUATION 


1 — — 

PV = - mNc ^ (c 2 is called mean square velocity} 


RELATIONSHIP BETWEEN THE ABSO LUTE TEMPERATURE Awn 

VELOCITIES OF GAS MOLECULES; “ 

According to Maxwell distribution law of velocities, 

p- 


Root mean square velocity (C™) = 


'ZRT 


M 


Average velocity (V av ) = j MZ 

' nM 


* Most probable velocity = fix? 

ESHclusions ^ M 


' *£Z£2S!*- te mperatl 


®HSB 3 Mi 5 S 



Determine the average speed of a 
helium atom at room temp 


C - 

'-'mis 


’3 RT 


M 


M = 4x10° Kg/mo I 



•n ^ molecules ^ * S measi -ire of average translate* 
^lecules,' Cmperat we is the measure r 

The L of average vibrational kinetic energy 


***# tram 


* When o e fTf s £ gaS moleCUleS iS ^ 


ody 

SQjg.. 

^netic Pf 

other 


V?. 


etic e °ergy thromvr, tlw e m °lecules in the 

Sh collisions to the molecule 3 


Ws to rt ° r ^S it nr ^ G&$ 
r ° m kinetip ?! 1 l hei r p,^ es th e 



ieti c th F . ie,r e»ni 


The temii ABSOI tlTg 7,E RO 
- ’ • ofmolec^ 


cea se$, ratui c at which motion 

l 5 r ‘ 27 3 . 16 V= 


L 

Fa 


NO 
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Chapter 3 

LIQUEFACTI ON of ftABiT s 

Liquefaction of gases is~the 

converted to the liquid state m CCSS ^ which substances in their gaseous state are 
closer together, and its temne + en P ressure on a 8 as is increased, its molecules come 
dominates over K E to l ire * s re ^ uce d to its critical temperature, at which P.E 

Chan « e lt from gaseous to the liquid state 

Methods for Liquefaction Afr rn 

• Ltad’s^netho^friT 01 ^ * S d ° ne throu g h freezing mixture) 

• Claud's method (gas's SowedT * & “ regi ° n ° f l0W preSSure) 

ig s is allowed to do some mechanical work) 


IMPORTANT TEBMS 


Critical temperature 

It is the highest at which a 
substance can exist as a liquid, is 
called its critical temperature (T r ). 

Critical pressure 

It is the pressure which is required 
to bring about liquefaction of a 
gas at its critical temperature (T c ) 


3 



Ionic Thomson 


fS7!WI 

Sudden expansion of a 
gas into a region of low 
pressure causes cooling. 
NOTE 

This effect is the basis of 
Lind’s method of 
liquefaction. 


5 


PV 


Factors Affecting the Critical Temperature 

* Size of the molecule. 

* Shape of the molecule, 

* Intermolecular forces among the 
molecules, 

NON- IDEAL BEHAVIOR OF GASES 

* If a graph is plotted between pressure on x-axis and the ^ 

(compressibility factor or Z) on y-axis for an ideal gas, a straight line parallel to 
the pressure axis is obtained, 

* For real gases (non-ideal gases), the graph is no more parallel to the pressure 
axis. 

T - 0°C 
Or 273K 


PV 

nRT 



IDEAL 

GAS 


p(atm) £rap h for real gases come closer to 

A, high temperature under low pressure, the g 

the expected straight line. 
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Choi 


* 
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^Chapt^^ al!e j to x-axis. - 

IfZ flthen line r!n htl ined will below the line of ideal g as which m 

. lz< * then the ^eobtarn vQiume ^ man pred1cted 

there is larger 0 f attractive forces present among thf^ fe 

eq uaUon due to the c PP ^ ^ be a5ove the line of an ideal gas 
. if z > 1 then the ■ ln Uie volume of the gas than predicted by u? ^ 

^ equaton due to appearance of repulsive forces present among the 

are ideal at low pressure and non-ideal at high pressure. 

1 2*s » ^ » "S" a ‘ '° W * em P erat ure. 

v DER WAA1 a r'qiTATTON FOR REAL GASES 

■ 1 ' "T ■ * i rt ^ a 1 h*4iavinr due to two 


of 


Vf\fi DFk WflAI rr * ; 7 — ; r 

ihe real gases deviate from ideal behavior due to two faulty assumptions of KM T 

gases. 

These ar£] 

(i) The volume of the gas molecules themselves is negligible as compared to J 
total gas volume, ^ 

lii) There are no attractive forces among the molecules of a gas. 

Experimental Observation and Volume Correction 

When a gas is highly compressed then the whole volume of the container is m- 
available to molecules because of their actual volume together with their effei 
volume whtch 1S not negligible under this condition. So we have to exclude tte 

Artuai volume of one mole of gas molecule = V, n I 

volume ofone mole of gas molecules = b 


so, 


b = 4V, 


Hi 


- V VcMel fo 

Pressure c 

com. ,V ure orl UiT^rrr: ££g gaie CorrerH n» 

8 as molecules 0ther !h temperature is decreased th 

CSi!^ ^ Of a gas * appearance of attracave f0i 

• * SiSST** *?h 2£* ^ other molecules on 
pressure H^ C ^ ases the f or t f r ° rCe of attract i . w ^ en a molecule strikes 

<rapiu'" n ., " rds the othcr n ” ,ec 

wall. This results a < 
p 18 less than the ideal pre 

ForTTcT - — d T 1 " 


P ' 

'^v^^kc^^volu^ 


olecules attract one j 
at ^stances up to abou 
Molecular diameters, 






Chapter 3 


Gases 


Matli e mat ical_Repr e sent aH n * i 

Both these corrections can beT 

general gas equation called the mathern -atically by the modification of the 

• The increase in V caused b th a3l ’ S equation ‘ 

subtracting an amount c " Ule e " ect °f molecular volume is corrected by 

V-nb lr ° m *** observ ed volume, i.e. 

corrected *by addufo C3Used by tbe effect of intermolecular attractions is best 
ico ox adding an amount an*/v* to the pressure. 

- Correction ior intermolecular attraction .-Correction for molecular volume 


Van der Waal's equation 

For n moles of gas 
For one mole of gs 


^ M \ 
P+^V fV-n 


J 


(V-nb) = nRT 

p = ^T an 2 
V-nb "V 7 

P = (ST/V-b) - a/V 2 


Here "a" and “b" are called Van der Waal's constant. 

Units of (a) 

(i) Nm +4 mol 2 (S.r Units) 

(ii) atm dm 6 moF 2 (other common units) 

Units of fb) 

(1) m 3 moF * 1 (S.I Units) 

(ii) dm 3 moF 1 (other common units) 

nniurPAWATrV F STUDY OF REAL AND IDEAL GASES 


Ideal (iases 


Ideal gas obeys the gas laws strictly under a 
T & P. 


Real! Cases 


They do not obey the gas laws under all 
condition ofT & P> 


Their actual volume is negligible 
compare d to the v olume of container^^. 
There are no intermolecular attraction. 

repulsions. 


They do possess some volume that is not 
under highly compressed state. 


repulsions- — — y— rgo 
Ihe molecules ot an meai g 

elastic collisions. 


nt^lipL^ — g— / 1 — ; 

There exist negligible forces ot attraction or 

rT n kiori under ordinary conditions. 

'fj^^>Iecules of a real gas undergo inelastic' 

collisions. 


They can not be liquefied 



romsions. — _ - — — 

^ff^an be liquefied at critical temperature by 

] V i m rritical pressure. 




pi .asma state 

. state of matter which is ionized gas mixture 

ton , p,asma state - 




. Plasma was identified by an English scientist William Crooks in 1 979 
. plasma is estimated to constitute more than 99 % of the visible universe, 

. Artificial plasma can be created by using electrical charges on a gas. 

• Natural plasma exist only at very high temperature or low tem n 
Vacuums. 

• It shows a collective response to electric and magnetic fields. 

• It is macroscopically neutral, 

• It has a lot of important technological applications. 











Tim-e Yourself 


What is the relative rate n r»ff 

(a) CO is 1.25 times faster Srn ° f C ? 311(1 COs? 

!^ C( ? 2 1 25 times faster than cn £! C ° is 3 75 tim es faster than CO> 

Which of these gases diffuse mart- , d Bot k cll ^ lse at the same rate 

(a) H 2 3 se more quickly than oxvgen? 

(c) Cl 2 fb) NO 

Which of the following is not ™„,-, J (dl N2 ° 

molecules? considered as an imemiolecular force between 

(a) Coordinate covalent bonds 

(c) Debye forces ^ Hydrogen bonds 

The weakest (in strength! of th- r„n„ (d) 1x111(1011 dis Persion forces 

[a) Hydrogen boXT ' ^ fo r TOS ls 

(c) Forces among the polar molecules (d) Ionic bond 5 0rCCS 

deal gasses have all the following characteristics except. 

(a) Absence of intemiolecular forces 

(b) Collisions among the molecules of an ideal gas are perfectly elastic 

(c) lhe molecules occupy no space 

(d) All of the above are correct 

Which of the following statements is true about plasma 
(a) It may be the first state of matter. 

(c) It is a conductor of electricity. 

Which statement is correct 
(a) PV m aT 
(c) PM a dT 

Under what conditions the gases deviate from the ideal behavior? 

(a) High temperature fW ^° w temperature 

(c) High pressure W) b and c 

Which one has the lowest density at room temperature? 

(a) Ne ^ 

The'inlroductlon of KelVn “ 

{a} Boyle s law ^ Graham's law 

(c) Dalton s law ^ q g mo j e 0 f carbon monoxide gas at STP have 


(b) It is not a phase transition. 
Ed) All of the above 

(b) PorCT 

(d) All above 


0.5 mole of nitrogen gas 
same 

(a) Value of rt a" 

(c) Atoms t 0 f an ideal gas is doubled, its density 

At constant temperature the P 

becomes 
(a) Half 
(c) Same 


fb) Mass 
(d) Both b & c 


(b) Double 
(d) None 




3 



at absolute zero will be 

(b) Slightly decreased 


14. 


15. 


16. 


17 , 


18 . 


19. 


20 . 


2L 


22 . 


U 

5e 


23, 




24. 


Chapter 

^jflusionof gases — 

(a) Unchanged ^ (d) Zero 

(d subtly increase^ is incorrect about gases? 

same speed. 

g&2£ behave Independently 


Ml AuSs^annot be liquefied through Lind’s Method 

CriUcal temperature for different gases to different and depends Upon 

fa ] Size of molecule (b) Shape of molecule 


(d) AH of the above 


(b) Four 
(d) Two 


fbj Liquid 
(d) Semi solid 


(a) Size of molecule 

[c] Intermolecular attractions 
In how manv forms do matter exists. 

(a) Three 
[c) Five 

What is the simplest form of matter? 

(a] Gas 
(e) Solid 

What is the abundant form of matter on earth? 

j a ] ^ as (b) Liquid i 

\v? d f {d) plasma 

Which state of matter has the lowest density 9 

(a) Gas ,,,, fV . . 

tc) Solid Ll( i uid 

^ Joule Thompson effect ^ Graham s law oi diffusion 

The solid particles only posses ^ ^ a ^ on s law ot partial pressure 

a Rational motion I 

Fn tnotion ^ Vibrational motion 

shoi^d g fe5 h , ere volume and pressures ^ above moUons 

^mperature^ "** V ° !ume ' when pressure ^ ^ 2 **“ reS P eC *f^ 
(a) i/2d m a P ssure 1S increased to 6 atm at cobs- 

i / 4dm’ rui 

If l /V is L, J W I /3dm 3 ■ 

sh 0 uid Tn ° n X ' w s and m- td) 2 /3 dm3 I 

H fi*® „ ‘”' ssu « »n Y-m» at constant Bt» 

S Haight par alle] to 

tem ® etleral gas 
Matures if* ***** to . 

v Ule volumes of the 


& 


x -axis 


fe} V ^ 273F 

O ' w, f 


~^+T 


5| Straight line parallel to y-aS* 

W) Curve 

gas at 



(b) V = v 

O V 7 - 


f 


1- 


273 


(d) None 


of the above 



27 r 


28 . 


29 . 


30. 


3L 


32 . 


T 

[a 

(e 

n 


(a; 


33, 


34 , 


35 . 


30 . 


37 , 


30, 


(d) go?, 1 atm m3k '* 
0-314 Nm 2 k 1 mol' 1 
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(C) 

Th 

(a] 

fcj 

Hy 

mo 
(a) 
fc) - 

Wh. 
250 
la) £ 
(c) ! 
The 
(a) 1 
(c) C 
Who 
ideal 
(a) C 
(c) Cl 
The r 

fa) Ini 

fb) El; 
(c) Int 

Int 



TO 



27 . 


28 . 


29 . 


30 . 


31 . 


32 , 


33 . 


34 . 


35 , 


36 . 


37 . 


38 . 


Chapter 

(c) 22.414 diji 3 



gas at 


Gases 


(a) Surface exerted by — ■ (d) 11212 


(a) Surface tena^ ^ crcea by the wateW * '* ^ cmJ 
W Vapour pleSure ^)T UrS „ cal!ed 

Which one is not £ ££““* tension 

(a) 0.1526atnt e Partial P*«me o P , reSSUre 

{c} 116 ^ (bM^ofL7 S? 


W diffusion ^ ^ ra ® rance or scent in « 1 *“ 


sir is due to 

(c) Attraction With air IbJ Effusion 

Equal masses of methane ami nv , (d) Low density 

f aCU °„ ° f ^ P^ur, “' d 1 “ “ «W — *r ,125c. 

fa] 


l 

3 


1 


(c) - 

9 


n i 8 

(b) - 
9 


(d) — 
17 


(a) Boltzman ° leCUUr theoiy ofgases was P ut forward in 1738 bv 
tc) Clausius S Maxell 

7 he expre ssion for ro ot mean square velocity 1?°° 

(a) C rais = 1 /( 3 RT/M ) 2 (b) C mia =V3RT7M 

(c) 0™= 3RT / M (dj C™,=V3/2RT/M 

The highest temperature at which a substance can exist as a liquid is called its 
(a) Critical temperature (b) Standard temperature 

(c) Absolute temperature (d) Upper consulate temperature 

Hydrogen effuses four times more rapidly than volume of an unknown gas, 
molar mass of unknown gas should be 
(a) 16 gmol 1 (b)32gmoH 

fc) 48 gmol' 1 (d) 64 gmol 1 

K and 


HrO gmol' 1 * 

What will be the pressure of 1 mole of an ideal gas maintained at 


250cm 3 volume? 
(a) 98.5 atm 


(b) 96.7 atm 
(d) 97.1 atm 


(c) 95.8 atm i u 7' , * UUI j . , . 

The processes of effusion and diffusion are best understand by 
1 ml Avntfadro s law 


[a} Dalton's law 
(c) Graham's law 
Who made volume and pressure 
ideal behaviour? 

[aj Clausius 
(c) Charles 


(b) Boltzman 
(d) Vandcr waal 


(c) Charles , , frntri 

Hie non-ideal behaviour results c e , 

(a) Intermolecular attraction and infinite volume 

(b) Elastic collisions and finite vo U vo lume 
fc) Intermolecular attractions and finite 
td) Intermolecular attraction 
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(b) Avogadrcfs law 
(d) Charles law 

correction to explain deviation of gases from 



Chapter 

become non-ideal at 


IfinSSire and high pressure 
b Kmierature and low pressure 

(cl High tempera!"" and low 
(d) Low temperature and high pressure 
Lind's method is employed ioi 
(a) Separation of gases 
(c) Compression of gases 



(b) Expansion of gases 
(dj Liquefaction of gases 


TO 


l 



£ 


DS 



SOLIDS 


a 

1 

■*_ 

O 

e 

i 

j» 


s 

§ 

I 

1 


0? 

a 




CL 

g 

1 



• 







§ 






u 

Q) 






KIPS tntrj 


www.topstudyworld.com 




HnMOSMRJS^hB the molecules. are called tatrao.,,^ 



The forces, which arc 

e.g- 


* Covalent bond 

• [onic bond 

. Co-ordinate covalent bond etc. 


These forces are stronger as compared to 
intermolecular forces related to the chenu < 


properties only 


ITERMOLECULAR FORCES 

The forces present among the molecules are called intermolecular forces. 

nmnlp-Hirmlp fnrr^Q 


L Dipole-dipole forces 
L ion-dipole forces 

3. Dipole -induced dipole forces 

4. Instantaneous dipole-induced dipole forces (London dispersion forces) 

5. Hydrogen bonding } 


Significance 

' ,n ^ mi0leCular forces are electrical in 

of mu,ual attaCtl0 " 

like charges. mutual repulsion of 

' liquids 
forces. >asis of intermolecular 


“Inter” means 
'"between” so attractive 
forces between the 
molecules are called 
intermolecular forces 

V 


■\ 




*«■>* ^ * a. ‘o?'“™ b Crt UC ' d wh ™ the positive end *• 

Factors affectj nn ® m °^ ecu * e are called dipole [ \ x 

bei^££~ 


E ^amp| ts 


atoms 


■ — * JBj AM 

SSf s ^ e Perctnu* a " d CHC1 3 

• P°int, heat of vl di Pole are fective as a covalent 

ap °P«2a& le fcrce!^ leas t. M 

n heat of Cater the values of mel<i ^ 

of ^bUmation. 



LQJVDi 

The si 
and th 
dipole 


* A 

* T 
yarjatin 

* Lc 


th 

lo 

In 

in 
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HYDROC 

Hydroger 

^lectronej 



Exi 

HI 
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Factors Affivtin 

Strength 



of fatermolecular Forces 


Charge density 
of the ion 
polarity of the 
molecule 
size of the 
molecule 


molecule 

^ Size of the 

molecules 
* Collision 

fret 


> Size of the 
molecules 
^ Collision 
frequency 



p Polarity of 
molecules 
> Size of the 
molecules 
^ Collision 
;uency 



^^^^^BSIONFORCPQ 

I he short range forces^of^TT^ 



Non -polar molpmim 


Mono-atomic or homoatotnic molecules are 
always non-polar e.g.H 2 ,0 2 ,F 2> C] 2 .N, etc 

*r^rr: ds whose cm at ° m is 

group It A, IIIA or IVA are non-polar. They 
have symmetrical shape, e.g. BeClj, BH,, CCI, 
etc are also non-polar. 


Polar molecule 


molecules that posses 
different atoms are usually 
polar, e.g CHjCI, HOC], 
H2SO4 etc. 

Binary compounds whose 
central atom is from group 
VA, VIA or VIIA are 
dipolar e.g. H 2 S, HC1, HF 
etc. 


• A German physicist Fritz London explained these forces in 1930* 
Variatiomf 6 farD “ present in a11 types of molecu!es whether polar or non-polar. 



• London dispersion forces increase down the group due to increase in size hence 
the polarizibility e,g, boiling point of fluorine (gas) is -18&l°e while tha^or 
iodine (solid) is +184.4°C + 

* In hydrocarbon with the increase of chain length the inter molecular forces 
increase e.g. the boiling point of ethane (C2H&) is -88.6°C and of hexane (C 6 Hu) 
is 68.7°C. 


Bvbrogen bonding . 

Hydrogen bonding is the electrostatic force of attraction between a highly 
electronegative atom and partial positively charged hydrogen atom. 


^‘TxcepTionally low acidic strength of HF molecule as compared to HC1. HBr and 
HI is due to strong hydrogen bonding. 





Liquids and Solids 


Ammonia and hydrogen fluoride can form only one hydrogen bond due to 
presence of only one utilizable lone pair of electrons and one utuiza Jie H-atom 

respectively. 

Water can fonn two hydrogen bonds as it has two uhbzable lydrogen atoms 

and two utilizable lone pairs on oxygen atom. 


The strength of 
hydrogen bond is 
generally twenty 
times less than 
that of a covalent 
bond. 


j 


3 


Hydrogen bond 

— Covaferrt bond 




H 


H H 


V 

5/ H 


K 

Hydrogen bonding in water 


Forces 


ACOMPARISON OF INTER-MOI .F.CULAR FORrFS 


Ion -dipole 


Dipole-dtpolc 
I -on don dispersion 


i Hydrogen bond 


Strength 


Moderate (1 0-50kJ/m ol> 


Weak (3-4KJ/m on 
Weak (l-10KJ/moli 


Moderate ntMOKJ/mol) 


Characteristics 


Occurs between ions and polar solvents 
Occurs between pola r molecules 
Occurs between all molec ules 
fl and N orQ or F usualf 


PROPERTIES OF CO M POUNDS CONTArrnwra 


Properh 


I hermodynamte 
properties of 
co va tent hydrides 



Application in 

biological 

compou n( i s 


hydrogen bond 


Compound 

molecules, which does not have such n™ h ‘ Sher BP than tbosc 
In HF and H 2 0. more F w Trt h pr ° pert >' 

O but wa{er has h|gh B p (ha ^ C y ^et Ween H and F than H and 

to greater number of H- 

£ill£U>roteiii s 



Fibf * proteins consist of r ~~~~ — 

sxskt w iMoT^rs , 0 adds md »** *«» 

Mix). Ste, 040 * "s'" taSdli 8 ? ,ral is called helix. 

hiked together I’i"'! >NI1 and >Co .Hi d handed (a-helut & J). 
”* ^ **"*• * d J« w to mo , her J re 

01S ® d NA, ^“ »vo xpito, ,| . 
r lhe f j enxe 10 double helica* 

“■erasetrS 1 " 8 «« Sfr 1 ^ 

groups 4 ,^ rales e.g ir i 

■ «h are re Spo 8 ns | c ° se . fnictosc anc 

e wWwitopstudyw 
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Compound with — iSitEWd. 


Li Muid«ancj Solids 


l' liydHy fi TMtfidjaj in HC* | decreases. T ha t ' 

ENERGETICS OF PHASE CHAWr.F 


Compound with 

hydrogen bond e.y n_n an(J ‘ ■l\’ ,,l '‘ l ‘ l *Vf Li 

Soaps and detergents ? ~ti!lj ^ubic with^ , * 

part of their molecules arc water J*?? 1 "* ac "'’ 1 « ,^p- 

orbcllLTnrt° lar Par1S rcmain °uiMdct£j ' f ’ hydr<, ^^dm g ar 

* "JS * ""*** •» 

Jr ydrogen bond. 

111 * Ce> the oxygen atom or water molecule ul 

atoms. The two H atoms are linked lhrm. B h ° unded b > four H- 
other two H -atoms are linked through II-b^'nT' ^ Wf " lc lhc 
throughout creating the empty spaces ,n ih™ , IS .^ ,cndcd 
when water freezes it occupies 9“' mn ™ t c 1 hal *s why 

*■—• nw why &££’S 'JZ 

5E CHANCE 


Enthalpy change 

Molar heat of 
fusion 


inscription 


A, consum P. he* cta E c a™, thc 
chemical cha nge occur is called enthalpy chan nr fAH, 

It is the amount ofheat absorbed by one mole of a solid when it melts 

into liquid form at its melting point. The pressure, dunng the change 
is kept one atmosphere. 

P ( I atm). It is denoted by dK r . 


Molar heat of 
vaporization 


Molar heat of 
sublimation 


It is the amount of heat absorbed when one mole of a liquid is 
changed into vapours at its boiling point. The pressure, during the 

change is kept one atmosphere. It is denoted by AH,. 

It is the amount of heat absorbed when one mole of a solid sublimes 
to give one mole of vapours at a particular temperature and one 
atmospheric pressure. It is denoted by AH S . 


I FACTORS AFFECTING MOLAR HEATS 

Nature of material 

Polar liquids have high (A//,,) molar heat of vaporization than non- 
polar. 

Polar solids have high (A H f ) molar heat of fusion than non-polar. 

Size of molecule 

larger the size of molecules, greater will be IT ■ — 1 


UKiVU UW 

The spontaneous change of a liquid into its vapours is called evaporation and it 


continues at all temperatures. 
Example: 


H a O(i) 


HsOfe) 


AH v - 40.7RJ mol ; 


Cha racteristi r s 

It Is, 

A natural phenomenon 
a cooling process 
continued at all temperature 
an endothermic process 
a surface phenomenon 


# 

t 

* 

* 

* 



and 


I 


39 


4( 


i 

fe. 


I ' ™Ui id K l 

pva norat_iOB 


Sq] 


su rtacareaofteW ,W 
na,ure of X molecules 

> shape of the molecules 

> inter molecular toi c - 

temperature 
external pressure 


VAPOUR PRESSURE 

exerted by the vapours of a liquid in equil i brium with its liqu id at a 

.-i d-'n r"h 1 1 j“fc 1 1 " O T T./’l Ill* T"'! rP 1 Tf"* *~ ■ 


The pressure 


4, p i Vu'u 1 »■ « » - v ■ 

temperature is called vapour pressure, 

Factors affecting vapour pressure 


nature of the liquid 

> size of the molecules 

> shape of the molecules 
r inter molecular forces 


Barometer 

A device for measuring the pressure 
of the atmosphere. 

Manometer 

A device for measuring pressure of a 
gas or a liquid in vessel 


° Dl "’ t0 weaker intennolecular forces, at 20 n C vapour pressure nf 

1 • external pressure^™ 6 '* C58 ° t01T) than glycerol (0-00016 tort) 

Point to be remembered -} 

* Vapour pressure of water i* a c 70 , I 

* rate ofehanae 0 f 4 579 torrat0 ° C - W 

Clausius Clapeyi-on equatio^ pressure temperature can be calculated br 


can be control by means of Knob- 


Me asuring _ 

* Thermostat is Tsf t ° measure V, P 

,S frozen and (lF CUum Pump 
ean be removed J 

BaSa. - Pa + au r 

*^Su r ^ 

^t vaMuf p^ ure of th 

— upon evw . the liquid becomes equal to ex* 






The boiling point 

and decomposition 
point of glycerine 
is 290°C 
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Kliyps o p PHASE changes 


Liquids and Solids 


^ olid - liqui d 
_Soliid - gas ~ 

Liquid - soUr i 

Ga ^lkmld — 1-^ESunzaUon 


Gas - solid 


Name 


_Fusion, in el tin p 
S ublimation 


Examples 


Melting of snow and Ice 


KT ~ nf , , r ^,— p- — . _| Sublimation of dry ice 

— § feohdilication) 1 Freezing of water 


Evaporation of water 

ggSgensattonor liquincation "Fon^Uon of dew “ 


Condensation or 
_sojjdificati on (Deposition) 


Formation of dew 
| Formation of frost or 
I snow 


DYNAMI C EQUiLIRBrniu 

equilibrium e^ 6 * 1 ^ ° PP ° S,ng chan S es occur at equal rates is called dynamic 

' c^c 

L IQUID CRVstat c ' Ce " " atcr 

temperature iCca 1 tcH k^dd"c n^su] s !" 15613 tures i ' c - mcltta S temperature and clearing 

DISCOVERY 

Mn “" r a '”” cr " 1 “1““ i" IMS white 

Crystal - ►liquid crystal ►liquid 

Chofeslefyi betiioiitp ’ 

Properties 

* Fluidity like liquids 

* Optical properties 

* Isotropic 

Types of liquid crystals 


14&°C 


-> 179 U C 


1. Nematic 

2. Smectic 

3. Cholesteric 

USES OF LIQUID CRYSTALS 


Usage 

Description 

Colour display 

• Liquid crystals diffract light and imparts colour. 

* Colour changes with change in temperature. 

Temperature sensor 

• Used as temperature sensor. 

Electrical circuit 

* Used to detect potential failure in electric circuit. 

Diagnosis 

• Used to locale veins, arteries, infections and tumors. 

• Used in diagnosis of breast cancer. 

Electrical devices 

* Used in digital watches, computer and calculators 

Chromatography 

* Used as a solvent. 

Others 

» Osc i 1 1 ogra phic a nd TV di sp 1 ays us e liquid crysta 1 screen 


* 
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s and Solids 


Those substances whir-v, . . SOLIDS 

called solids. e ngld ' hard - having definite shape and definite volume are 

TYPES OF sm m 



Name 



Details 



Crystalline solids 


Amorphous solids 

{Pseudo solids! 


, — TT ur atoms arranged Ln specific 
tnree-dimensional pattern e.g. NaCl, KC1, sucrose, 
h and ice etc. 

Molecules, ions or atoms do not have regular order 
- arrang ement e.g. rubber, glue, glass etc. 


PROPERTIES OF C RYSTALLINE snT.Tn.tt 


Pro pert > 


geometric shape 
Melting Point 


Cleavage planes 


Symmetry 


Habit of a crystal 


Isomorphism 


Polymorphism 


Allotropy 


Transition 

temperature 


Have definite geometry and shape. 
Sharp melting points 


Description 


Whenever the crystalline solids are broken they do so along definite 
planes. These planes are called the cleavage planes. 


The repetition of faces, angles and edges when a solid is rotated 
by 360 c along its axis is called symmetry . 

There are many types of symmetry elements: - 

> Centre of symmetry 
>■ Plane of symmetry 

> Axis of symmetry 


The shape of crystal in which it usually grow s is called habit of a 
crystal. 


The phenomenon in which two different compounds exist in the 
same crystalline form is called isomorphism. 

Many solids show isomorphism e.g. NaNOj and KNCf exhibit 
rhombohedral crystalline form. 


The phenomenon in which one compound contains more than one 
crystalline forms is called polymorphism, 
e.g. AgNOi. exists in Rhombohedral and orthorhombic from. 
Compounds exhibit this phenomenon. 


The phenomenon in which an element exists in more than one 
crystalline form is called allotropy, 
e.g, C exists as graphite and diamond. 

Elements exhibit this phenomenon. 


It is that temperature at which two crystalline forms of the same 
substance can co-exist in equilibrium with each other. 

« Above and below this temperature only one form exists 

[] 2 a C 

Grey tin (cubic) ^ ^ White tin (tetragonal) 


ppyftTAL I A TT ICE 

' t .T ints representing atoms, ions or molecules ot crystal arranged at different 

three dimensional space called lattice. 
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Liquids and Solids 


fJMT'p pp| T 

1 . . e . ,, n the (characteristic features of crystal is 

The smallest part of crystal lattice, that has ail i n 

called a unit cell. , 

> Unit cell contains three angles (a, p, y) and three axis a.b.c. tesp, six parameters 

are called unit cell dimensions or crystallographic c em< n 





Crystallography 



The study of the structure 
and properties of crystals 
with the help of x-rays is 
called crystallography. 


t 


CRYSTAL AND THEIR CLASSIFICATION 



Tetragonal 


Orttiurhomb 


unequal 


^ ^ b ^ q 

MUldwune, 

a ^ h 54 c 


Name 


# There are 230 different forms of crystals on 
geometrical structures of crystals 

i ■ or th “ separatt ^ » f *"**«•• 

i > Face centered 

r > Body centered 

The basic difference between Bravis lattice are 
^ Angles between the faces 

> Rel ative proportions of the sides 

• There are 1 4 types of Bravis lattices 

* There are 7 crystal systems 

CRYSTAL SYSTPM 


the basis of symmetry oi 


a - P*= y=9o" 

equal 

tit = 

^!L an gles eqiigj 

— P = y 

hacli angle between 

i0%120“ 

a = R9(f 

a ~y = 9o u 

t* (i ^ y 

— - ai iS!£lune Uilai 


NaCI. NaBr 
Diamond 
BaSOj. 4H.O 
SnO-, 

—i 

BeS0 4 . 7H 2 0 
ZnSO„ 7H ,0 


NaNO, 

KNO, 


t iraphite 
_g nO, CdS 
t aS0 4 , Borax 
NfhCOjJ 01 1,0 
Cu S0 4 . 5H,0 
.K.'Cr.Oi 


Cubic 


Trigonal or 
Rhombohedral 

Hexagonal 

Monociinic 


Tridi 


mic 





TO 
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*+ 


Wa " 1 

0 ^ Cc m&rs 

F*« M 


Cl 


IJ * TMedjff^ 
* 1 Ctrl tec 1 


Na + ; Q’ 
1 : 1 




Hexagonal crystal 


* 

* 


DisSe' between if Surrounded by six Cl- ions, 
stance between two corrective Cl- ions is 5.63 A 0 . 

In each unit cell there are four fomtula units . L. f . 4 formula units 

Lattice Energy - * 

faSafflre S e'neS' fom ' m °‘ e ° f ‘° n ' C COm »° u "‘ l <*>™ Gaseous Ions 
Willi mcreasc in the size of cation or anion, lattice energy decreases and vice 

V V IT 5 d m 

Diamond 

In diamond, C atom is sp 3 hybridized and geometry is tetrahedral 
Bond angle in diamond is 109.5*. 


Type of 
Solid 


metallic 


ionic 


molecular 


network 

covalent 


Structural 

Particles 

Interiuolccular 

Forces 

Typical Properties 

cations plus 

metallic bonds 

hardness varies from soft to 

delocalized 


very hard; melting point 

electrons 


varies from low to very high; 
lustrous; ductile; malleable; 
very good conductors of heat 
and electricity 

cations and 


hard; moderate to very high 

anions 

electrostatic 

melting points; 


attractions 

nonconductors of electricity 
(but good electrical 
conductors in the molten 
state) 

soft: low melting points; 

molecules 


nonconductors of heat and 

{atoms of 

london and/or 

electricity; sublime easily in 

noble gases) 

dipole-dipole and/or 
hydrogen bonds 

many cases 


covalent bonds 

very hard; very high melting 

atoms 

covalent bonds 

points; nonconductors of 

electricity 


1 



Examples 


Na; Mg; AJ; Fe 
Zn; Cu; Ag; W 


NaCI; NaNQ 3 ; 
MgO 


Noble-gas 
elements; CH 4 ; 
C0 2 ; P 4 ; 
Su^tLC) 



METALLIC SOLIDS 
Theories of metallic bonding 

[a) Electron pool or electron gas theory. ; n iqoq 

This theory was proposed by Dnide and extended b> Loren in 1 923 _ 

According to this theory, each atom in a metal crystal °$ es _ . , . u: ^ r0ns - 

These valence electrons form a pool or a gas, The posi i ! ■ f - c 10ns are 

believed to be held together by electron pool or gas. 

[b) Valence bond theory 

This theory was presented by L. Pauling. 

According to his theory, the metallic bond is treated essentially as covalent in 

character, 

[c) Molecular orbital theory Or band theory 

According to this theory, it is assumed that the electrons in the completely 
filled orbitals are essentially localized, while atomic orbitals containing the valence 
electrons interact or overlap to form a set of delocalized orbitals. These delocalized 
orbitals are the molecular orbitals which extend over the entire crystal lattice. Such a 
combination of atomic orbitals produce a large number of closely spaced states. These 
states of energy are also known as bands of energy. 

STRUCTURE OF METALS 

In the metals the atoms are packed together in the form of layers to fill the 


completely as much as possible. This packing 
arrangement of the third layer of atoms. 

• Hexagonal Close Packing 

* Cubic Close Packing 

Hexagonal Close Packing 
ABAB or 1213 

Atom of third layer are 
over the atoms of second 
layer as arranged in the 
first la 


is of two types based 


spaces 
on the 


Cubic Close Packing 
ABC ABC or 123 123 

Atoms of third layer are 
not lying over the atoms 
of first or second layer. 





In ARCARC cubic 
close packing and 
ARAB hexagonal 
close packing the 
coordination number 
is 12. 




accurate methods for deto,^ ' V ,at ^na^^H 

solids ' ' *"***■ “X* -TOber “ ° «™nt„ ays .o„ t „ fthe „ 

MSed m the study ^ 
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n , r ",n.«mtMcp. , re rarr)r(1 .hTTSTT 

UtWum fluoride Thr crystal ol Ml- , H primitive ruble. V 

• For N*. we require 


Liquids and Solids 




' Molar inass(GFM, GMM. GAM) 

> Density 

> Molar volume 

' Distant v among thr partk les(lons, moU-cules, atom*} 
• Calcuiatr 


^ Fdge length of crystalhnr vilidlprtmitivr cubic crystal) 

> Number ol particles along each edge length 

^ Take thr cube ol the value calculated In the abovp step 

• Result 

> 6.022x 10“ partx lrs {ions of one type, molecules, atoms) 


* 
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PRACTICE EXERCISE 



Which of the following has strongest intermolecular forces of attraction? 

(a) Hvdrogen(H 2 ) M chl ° nne ™ , 

(c) Iodine {Is) (d) Methane (CH ^ 

Which has strongest bonding in the solid state, 

{a) Hydrogen Chloride (HC1) (b) Chlorine (Cb) 

(c) Xenon(Xe) (d) Sodium Chloride (NaCl) 

When substance moves from a solid to a liquid state h all oi the following 
changes occur except 

(a) Molecules become more disordered. 

(b) K.E of the molecules decreases 

(c) Intermolecular forces become weaker 

(d) Molecule become further separated 

When the atoms of third layer are arranged in such a way that they directly lie 

above die atoms of first layer then this arrangement is called 

(a) ABAB (hexagonal] (b) .ABC ABC (Cubic) 

(c) Orthor hombic (d) Rhombohedral 

In order to mention the boiling point of water at 1 10°C, the external pressure 
should be 


(a) Between 760 torr and 1200 torr 
(c) 765 torr 

Which one is false for evaporation? 
(a) Surface phenomenon 
(c) Exothermic 

Vapour pressure of water at 100°C is 
(a) 55 mm Hg 

(c] 355 mm Hg 


(b) Between 200 torr and 760 torr 
(d) any value of pressure 


(b) Continuous 
(d) Cause cooling 


(b] 760 mm Hg 


SST ° r ,h ' « show^ydn^en'bonding? 

(b) Ethyl alcohol 
(d) Diethyl ether 


(c) Phenol 

Liquid crystal is discovered bv 
(a) William Crooks 
(c) J.J Thomson 


(b) Fredrick Relnitzer 

Which one is a conductor k,,. • ^ B ravis 

(a) Iron UCtor but 18 n °t malleable? 

(c) Silver (b) Graphite 

Hydrogen bonding i s involved in (d) Platin ™ 

(a) Solubility in 

(c) Biological molecules ^ Cleansing action .r j , . 

Actually the vapour pi " SSUrp „ tl W> All g aCbon of detergents 

(a) Ah n the surface of ii quid , t , 

(c) Pa + A h (b) p a - Ah ^ naSk 13 eqU£ ^ t0 

(d) Pt = p a ^ Ah 
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may 


of attraction, which 

molecules are cn 

(a) intramolecular • 

(c) van der Waal 
The density of water may be 
(a) Equal to that of ice ' 

(c) Less than that of ice 
The quantity of heat required to 



Liquids and Solids 


(d) All of the above 


Present between ail kinds of atoms and 

(h) intermolecular 
(d) Dipole- induced dipole 

(b) Greater than that of ice 
M) All are possible 

boiling point is called molar' heot of Vm ° ne m ° lc ° r Uquid into its va P° urs at its 

(a) vaporization ‘ . 

(c) crystallization L ^Pp 1 ration 

(al Intent ho severe ljurn than hie boiling water because it possesses, 

a Latent heat o fusion (b) Latent heat of vaporization 

(c) Latent heat of sublimation 

Water has maximum density at 
(a) 0°C mi o°c 

(C) 4 >C (d) 1 00C 

The conversion of vapours back into their liquid state is called 
(a) crystallization (b) evaporation 

(c) vaporization (d) condensation 

Formation of vapours from the surface of a liquid is called 
(a) vapourization (b) evaporation 

(c) condensation (d) cracking 

When water freezes at OC its density decreases due to 

(a) Change of bond angles 

(b) Cubic structure of ice 

(c) Empty space present in the structure of ice 

(d) Change of bond length , . , . . . 

T he attractive forces between the partial positive end ot one molecule and 

partial negative end of other molecule are called 


(a) Dipole-dipole forces ({J) Debye forces 

ro group elemenl 
(b) London forces 
[d] Dipole-dipole forces 

(b) temperature 
(d) atmospheric pressure 


(b) Ion dipole-dipole forces 

5 London dispersion forces W D^ye forces 

Sit— S P<f • increase down the - “ 

(a) Ion dipole forces 
fcl Hydrogen bonding 
Vapour pressure is not affec ec y 

(a) Surface area 

Cc) intermolecular forces U]ary tube is due to 

Rising of a wetting hq ' j b ) Cohesive forces 

(a) Surface tension (d j ^scosity 

(c) Adhesive forces 

Table salt crystallizes v (fjj body centered cubic lattice 

(a) Face centered cubic a ( d j orthorhombic lattice 

lc) simple cubic lattice 2 9. 2 5g of common salt 

The number of formula urn (b) 3 01xl 023 

(a) 6.022X10- 3 (d) 4x6. 022x10=1 

(c) 2 xN a 
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33, 
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empty spaces between particles become mining 
’ r J /M mnf WlSO ion 1 


28. 


During which process, empty sy«~» condensation 

(a) ionization evapora tion 

Liquid gets the shape of the container when it is poured into it. Which o ne of 

the following reason justifies it? 

(a) Liquid do not have definite shape fb) Liquid do not have definite vo] Ul J 

(e) Liquid is highly compressible (d) liquid molecuies can slide over each ctL 

Which one of the following has highest volatility 1 J % 

(a] Diethyl ether (b) Ethyl alcohol 

(c) Water (d) Ethylene glycol 

Molar heat of vaporization of water is 

(a) 40 + 7 KJ/mole fh) 40.7 J/mole 

(c) 40.7 cal /mole (d) 40.7 Kcal/mole 

If we provide veiy high amount of heat to a liquid its boiling point will 

(a) increase flu) remains rnnstant 


(a) increase 
(c) decrease 
Crystallites are present in 
(a) crystalline solids 
(Cl liquid crystals 
A solid may be made up of 
(a) Atoms 
(c) Molecules 

A mahealjle solid is one which can be 
(a) Converted into wires 
(c) Melted easily 

(a7Zrie°f US f UbStanCeS P oss ess 
H 1 J flmte geometry 


(b) remains constant 
(d) there will be no boiling 


fb) amorphous solids 
(d) all of the above 


(b) Ions 
(d) a, b and c 


£j Converted into thin sheets 
(d) All of above 


cts? a n harP meItin g Posits ™ de finite hea 

a Sharp melting po int IlLd easil y from their 


S S d ?f! nite heat of fusion 


(a) Sharp melting point 

id! 225 ? geome *y 


38. 


39. 


40. 


41 


^ P o mt 

gwassrsu. ■ » ss 

M ‘ h ““ " 

(OUaspotaJ,^ Ending 

w fissr 

fc) Covalent 

(a) NaCl and ^fPounds, which 

(c) KNOa and MgO 

w ase * ! — i 

(c) Medium 


increase in number of carbon 


M) M°S th?abwe° f L ° nd0n f ° rCeS 


is 


8 J 5 t— 

"•“•SSL 


stesap” * ^en teuon 8 skskl , 

fc) Hexagonal y ful ° f vtoc °s«y in solids 

8 ?SS5S 
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43, 


44. 


45. 


46. 


47. 


Chapter 

The phenomenon in which a compound cxInk in h//n nr t ■ ' 

is called 


(b) 3 J oly i nor \>h\%tu 
(cl) Allot r opy 


48. 


49. 


50 


(b) Amorphous 
(d) Vitreous 

(b) Carbon 
(d) Tin 


(a) Isomorphism 
(c) Anisotropy 

Which solids are called true solids? 

(a] Metallic 
(c) Crystalline 

Bucky balls is an allotropic form of 
(a) Sulphur 

[cl Silica vjj 1 “ * 

The number amino acid units for each turn of helix, on average ^re 

(a) 21 (M 23 

(c) 25 W 27 

Isomorphic substances have 

(a) Same physical and chemical properties 

(b) Same physical and different chemical properties 

(c) Different physical and same chemical properties 

at a constant pressure, tier. . 

heat change during the process is called Qf fusiQn 

(a) Heat of transition of above 

(cl Enthalpy change hgat of fusion is kept 

The pressure during one atmosphere 

(a) 0 atmosphere , „ iq atmosphere 

Se'amounTof ^at absorbed when one mote of a U <,u,d 1. ehanged Into gas at 

its boiling point is (b) Molar heat of fusion 

(a) Molar heat of sublimation Latent heat of that 

(c) Molar heat of vapourization 
All the enthalpy changes are ^ poslUve 

(a) Negative (d) non e 

(c) May or may not be a 










www.topstudyworld.com 















Chapter 5 



Atomic Structure 


pTttr. OVERY OF ELECTRON 

Wmiam CrMks >“ ~ - 

Principle 

Oases 3 TC non-conductor at ordinary pE cssurc They can be made conductor by 
decreasing pressure, 

f 

F.r periment 

* A gas is filled in discharge tube 

* Strength of voltage depends upon the length of tube and pressure of gas filled. 

* At pressure 0,0^1 torr, rays are produced in discharge tube on applying a 
potential difference of 5000“ 10,000 volts. 

* Cathode rays are nothing but electrons, 

properties of cathod e rays 

W . S. J.Perrin obaer«d the behavtor »f cathode rays unde, Ore M— ■>< 

. m noted the negative charge on these rays when passed 

through electric field. 

Mode of movement object placed in then: path. 

These rays cast a sharp shadwv^ ^ X 

travel perpendicular to the sun 

Material particles par tteles 

because they possess momentum- 

e/m ratio ■ .*+ emialto electrons. 

Their e /m ratio is just eq 

Penetration powers However these 

Very low penetration po 
rays can ionize gases. 

SSSUcd these particles as etectron, 

rriiyinr 1 ""^ . 

anm J- 0 *** 

-"■"■■■‘•I 

ScW W* 4 ■ t ‘““ 

rays pu t11L neutron in 1 ^32. 

( liadwick ll, ^'’ ravel wilh an energy 1- 2M * V 
| l ; aM ncuironl with energy belov. le 

|SM neutron | MavU 


(b) 

(c) 

(d) 
(el 

(f) 


Do You Know 

A television tube 
works through the 
deflection of a cathode 

rays beam by 

electromagnetic coil. 






Atomic Structui 


PROPERTIES OF POSI TIVE RAYS PROPERTIES OF NEUTRONS 


Positive Rays 


Production 

! he\ arc produced when electric current 
ls Passed through gas at low pressure 

Charge 

I lave +ve charge as deflected towards -ve 
pale of electric field. 


r 


Neutrons 


Production 

They arc produced when stream of a - 

particles are directed at beryllium ( ] Be) 


Move m stra ight line 

e/m ratio 

* Smaller than electron 

■ Depends upon the gas filled in tube 

“ value was obtained when IT 

gas w as filled, 

■ Penetration power is very low. 

I hey can ionize gases 


Charge 

They are passed undeflected through electric 
held and magnetic field. 


Move in straight line. 


— 


They produce shadow of an opaque 

object 

They were named canal rays because 
they travel through perforated cathode 
L electrodes 


Penetration power is very high. 
They cannot ionize gases. 


Cathode rays are allowed to pass C/m V ‘ Uue of eIec tron in 1897. 
When both fields , 

When only magnoue fl^ off. 

When only electric field is applied iCs— 

When both fields are applied^™ n (31 

that canceling the effect of each ^kneously 30 
are passed undeflected 1 and electrons 

Strengths of the two fields irr- 
The e/m value of electron is " mparecL 
-I.7588X10 11 C/kg. 

• One Kg of electrons have 

1 . 7588x 1 0 1 1 Coulombs of charge 

MILLIKAN'S OIL DROP METHOD 

An American physicist d etemiined the 

^ — charge on an electron 


(i) 

(iij 

fill) 

(iv) 


(v) 


D 


value of 
electron is 
5 686x10 13 kg/C 


gL 


Method I 


g/ni= 1 .7588x10 CA 


Mas * of Elect 


run 


Mass o f electron — — — t 


k^ 

I.6022xlO" E9 c 


1.7588x10^7% 


i*£Hiod l| 




Mass of electron = 9. IQ95xHT Tr fc~" 


■686x10 


12 




1095x1 


6022 x 10 ' 
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RUTHERFORD’S ATOMIC MOTYkt 

* Rutherford discovered nucleuMn 1911 
Exp eriment 

. Bombardment of alpha particles on 0.00004 cm rn.ck gold 
Observations 

. Rutherford observed the various angle of deflections of alpha particles 
^ Most of the alpha particles were passed un-defiected 

> Some al P ha Particles were deflected at various angles 
Conclusion - 

* Most of the part of atom is empty, 

* Central part is tiny and positively charged. It is called nucleus, 

* Almost the whole mass of an atom is concentrated in the nucleus (i.e. atom has 
non-uniform density). 

Objections 

If electron is revolving continuously then it will radiate energy continuously then 

* Atomic assembly must collapse that doesn't happen. 

* Atomic spectrum must be continuous rather than the line spectrum. 


4MAZ1NC 



If we were to use a goli ball 
to represent the nucleus, 
the atom would be about 
three miles in diameter. 


^we number of photon of only m leans of wave packets in a discontinuous 

. Energy is emitted or absor * Ued qua nta or photon. 

LnSr- These wave 
. Energy of photon oi q • _ 

. E = hv = hc/A = = 6.625x10-^1 

Where, h - planks constan p 

v = frequency j q* m /s 

- wa ve number 


important l<?ripiimln^i€ 



Frequency :(v> . . 

Number of waves passing through a point in 

one second. 

Wavelength: t(X) 

Xhc distance between two adjacent crests or 

troughs _ 

W ave number :{ v ) 

The number of waves per unit length 


KIPSE 
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Chapter 5 


Atomic Structure 


BOHR'S ATOMIC MODEL 


Postulates 


W 

(ii) 


Eiii) 


Electron revolves in one of the circular orbits outside the nucleus. 
Electron can revolve only In those orbits in which its angular momentum 
is integral multiple of unit h/27i, 
mvr ^nh/2n 

Such orbits are called allowed orbits or stationary state or Bohr's orbits. 

As long as an electron remains revolving in its allowed orbit, the energy 

of electron remains constant. 

When an electron jumps from higher to lower orbit, it radiates energy [ n 
the form of photon of energy as given below. 

AE = - hv 

Objections 

Bohr’s Atomic model cannot explain 

* The spectrum of poly electron system. 

The fine lines in the atomic spectrum* 

* The three-dimensional movement of electrons, 

* Zeeman Effect and Stark Effect. 


(iv) 



SOMMERF ELD’S MODIFICATION OF BOHR'S ATOMIC MODRT. 

In 1915, Sommcrfeld suggested the moving electrons might describe in addition to the 
circular orbits elliptic orbits as well wherein the nucleus lies at one of the focii of the ellipse. 


DERIVATION OF RADIUS OF n th ORBIT 


(i) 


The electrostatic force of attraction between the electron and nucleus is 


Ze 


(ii) 


4 X£ 0 r 2 

Centrifugal force balance coulomb’s force. 

5 Ze 1 


mv 


r = 


Ze 


r 

2 


4 K£V' 


4/t€_r 


on further proceeding, we get; 


2j_2 




ft me 

.2 


2 


r ~ a o (constant) 
eh 2 




mne‘ 


= 0 . 529 A‘ 


By putting the value of n as l, 2,3.4, 


we get 



r 1 = 0.529A" 
T2 = 2. 1 IA» 
r.i- 4.75A°. 



r 4 = 8.4A° 
rs = 13.22A° 





.CO 


m 





TO 






Conclusion 

(i) 


Chapter 5 


rh ' ° rbllS are not equally spaced 

r 2-r lt <r 3 -r 2 < r4 - ra< 


Atomic Structure 


(ii) The second orbit is four r 

ihlrd orbit is nine times awav , lhe nucleus than first orbit, 

away. - similarly fourth orbit is sixteen times 

ENERGY OF REVOL VING P-t,ECTRfm 


E — E kinetic + E 


potential 


E = 


Ze 


Ze 2 


%7T£ a r 4 K£ r 


1 


> ATE - —mv 2 - 


Energy of nth orbit 


Ze 3 

8 


En = 


me 


uy 


i 


n‘ 


En — -2.178x10' 


•is 


y . 

1313.315, T l4 

En -r kjmol 

rT 


J per electron 


Ei = -131 3.31 5kJmol l 
E 2 = -328.32kJntol 4 
E 3 = -145.92kJmor l 
E 4 = -82.08kJmoV ] 

E* = 0 kJmol 1 

Conclusion pr , PTW * 0 on decreasing from lower to higher 

The difference in the values of energy go on u 

orbits. 

E 2 -Ei>E 3-E2>E4“E3>~~* 

SPECTRUM , th _ components of white light, when it is passed 

A visual display or dispersion of toe 

through a 


Line spectrum 



® 1 ^ or \ r es at ' c 

In this spectrum ^ 

diffused intoj3n^^ 

co lours. _ - — — T^T™7uflon'e 
It can be formed y ht , candescent 
typical lights like sun Ug 

hiilhs light etc, _ — r-; j c light ____ 

it IS an elTect_of£oj^_ ; hl electric 

Sl _ 

bulb light 


THhis spectrum tines are separated from 

each ot her bv som e dark spaces. . — 

There is gap between the lines, 


IfirmSSSTby heating the dement or its 
compound on Home or some other source of 

heat. 


IfTs an ^fTfecTofm^ oc^omauc light. 

^unToM potassium or their 

salts oil Oame. 
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Chapter 5 


It is formed when the substance is in excited TH^brrned when Inc is m Its ground 


«_T LULV s. 

II is produced when the substance reaches the 
gaseous or vapour state after absorbing energy 

It is produced by gases and transparent liquid?' 
& solids- 

It consists of bright lines present in a dark 
background. 

It consists of black lines present in a brjghT 
background. 

Emission spectrum of sodium gives two 
yellow lines of 589.0nm 589. 6nm. 

Absorption spectrum of sodium gives two^iariZ 
lines at 589.Qnm and 589, 6nm. 

Grinin: When an excited electron lumps from 
higher to a lower energy level, it emits energy 
that form colored lines in emission spectra. 

Origin: when an electron absorbs energv ZT 
moves to higher energy level, dark lines in 
absorption spectrum indicate the absorbed 
radiations. 



EMISSION SPECTRUM OF 
HYDROGEN 

n L “l; 

na-2, 3, 4 .(Lyman series) 

n 3 =2; 

02-3,4,5, ++ , [Balmcr series) 

n j =3; 

n2=4 T 5,6 t „ (Paschen series) 

rii"4; 

n^-5 , 6 , 7, * , . . . 4 , „ 1 * . . , + , (Brackett series) 

Oi-5; ii 2 -6, 7, , T (Pfund 

series) 

r 



AE = 2. 1 S>t 1 0 


IS 


J ^ 

n? n I 


J 


J.ymaxi 

v = 1 .0967x1 0 J 


-326 kj 


-1312 kj 


X-RAYS A MD ATOMTH NTcvrap p 
Definition 

The rays which are produced when rapidly 
anode in the discharge tube is called x-rays. 

Cathode reys 


n? nJ 


•1 

m \ 



moving electrons collide with heavy metal 
Anti cathode 


* 

* 


Wavelength of X-rays Zend ^ Af, ° de ( +) 

Mosley's research work covers th^ n3ture of ^etal. 

Spectral line of shorter wavelength^? * Wavelen « th 0.04- 8 A' 
L senes * g K senes a nd of longer wav 


v * longer wavelength is called 

^ ^ —— -n «, of heavy ^ , 

Mosley’s equation > metaJs - | 

'.v = a ( 2 - b ) l 



com 
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D UAL NATURE OF MtTiyp 



Atomic Structure 


— — — — * -L^j y — — 

According to de-Broglie 'All matter 

molecules) possess the characterises cStht^ 0113, proLons ’ «*«»». atoms and 
dc^R QGLIE S HELATIOKSHIP 1 materi al particle and 


a wave". 


juA 

mv 


an 


Jti 

HEISENBERG’S UNCERTAINTY PPT»<-g p T r 

“ I . t ls * inpossible to determine simultaneously both the position and momentum of 
electron with accuracy 

mathematically 

m 

Ax.AP > — 

REASON 

* The wavelength of visible light is million times larger as compared to diameter of 
electron. So the position becomes uncertain. 

• The x-rays of short wavelength have high energy. So the collision of X-rays with 
electron will bring about the great uncertainty in momentum. 

a nAW ™s I SfSnu lencal values, which give the acceptable solution to Schrodinger 
wave equation, are called quantum numbers. " N 


Schrodinger wave 
equation brings 
revolution by giving 
quantum numbers 


The quantum numbers are; 

Principal quantum number [n) 

2- Azimuthal quantum number ( l ) 

3- Magnetic quantum number (ml 

4- Spin quantum number (s) 

“L„ nd the nueteu., »he,e » p^bt u* of «-« - ™ 
is called an orbital. 





apte 


ciysta 

alns th 
t cell d 


R CL 

U du 
ictui 
III cc 
uimi 

lerec 

tere< 

’net' 

twe 

Top 

ies i 
tal 


Atomic Structure 


Chapter 5 

Arran g ement of sub-shells , or( ier of (n+fl value and If any two sub- 

The sub -shells are arranged in the tocreartng rdw ^ 1 d first whose n va]ue 

shells have same (n+5 value, then Lhai m 

smaller. 


is 



Principal 
Quantum 
N umber 

Azimuthal 

Quantum 

Number 

Magnetic Quantum 
Number 

Spin 

Quantum 

Number 

Number of 
Electrons in 
Shell 

1 K 

0 S 

0 

+ 1 / 2 , - 1/2 

2 

2 L 

0 s 

1 p 

0 

+ 1.0.-1 

+ 1 / 2 , - 1/2 
+ 1 / 2 . - 1/2 

sh 


— 0 — 1 — 

0 i 

+ 1/2, -1/2 

2 ] 

3 M 

1 p 

2 d 

+1.0.-1 
+2, +1,0, -1,-2 

+ 1 / 2 , - 1/2 
+ 1 / 2 , - 1/2 

6 H8 

10 - 


0 s 

° n 

+ 1 / 2 , - 1/2 

2 3 


1 p 

0, *1 

+ 1/2, -1/2 

U 32 

4 N 

2 d 

3 f 

+2, +1,0, -1,-2 
+3, +2, +1, 0, -1, -2, -3 

+ 1 / 2 , - 1/2 
+ 1/2, -1/2 

10 f 

14 J 


Electronic Distribution 

The following rules arc adopted in order to distribute the electrons in the orbitals of 
sub-shells of shells in an atom. 

Auf-Bau's principle 

The electrons should be filled in energy sub shells in order of increasing energy values. 
The electrons are first placed in Is, 2s, 2p and so on. 

Pauli's exclusion principle 

Tuo electrons in the same orbital must have opposite spins. 


Hunds rule 

rf 






It is impossible for (two 
electrons residing in the 



same orbital of a poly 
electron atom to have the 
sjme values of four quantum 



numbers 



— _ 

k 


it degenerate orbitals are available and more 

them, they should be placed in separate nrlvt i ° ne eIectrons are to be plac 
putting them fn the same orbital with opposite sT Wlth the same spin ratlier 

Half filled and completely filled sub-shells = r „ 

Is, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p. 6s 4f 5 a , -,° re Stable e g- Cr and Cu. 

e + 1 , 3a, 6p, 7s and so on. 
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2 . 


4. 


5, 


6 . 


7, 


8 . 


9. 


10 . 


11 . 
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practice exercise 




Time Yourself 


AH oi the following were theorized hv 

Angular momentum of eWtm '■ r In 1 ' s description of the atom except 
“«">"• ™™ lve ln d " '^7- " of h/2ff 

*<•*«<* 


proportional to n~. 


Ibl Electrons revolve in discrete e- 
(c) Energy of each electron m h- ir . c , U ar orl)its - 

Id) Electrons radtoto P ? f . 

The letters n n a * a r ^ continuously in a given orbit, 

(a) Principal ^ aFe UScri to re P re sent which quantum numbers. 

t„\ tb) Azimuthal 

U Magnetic (d) S p jn 

u magnetic quantum number (QN) has its values determined directly by the 
value of 


tb) Azimuthal [QN) 

(d) Both a & b 

element having maximum number of unpaired 


(a) Principal (QN) 

(c) Spin (QN) 

The atomic number of an 
electrons in p- subshell, is 
(a) 7 (b) 10 

(c) 12 M) 16 

The maximum number of electron in a sub shell with l - 3 is 


(b) 10 
(d) 18 


(b) 4.761 A* 
(d) 3.716 A 0 


will appear which arc 


(a) 6 
(c) 14 

Radius of the third shell of H-atoni is 
(a) 5*761 A° 

Wien an 'atom absorbs ener® die line, 

(a) Brighter ( d ) Hard to locate 

[c) Colourless „ mf tnced bv cathode rays depends upon 

Colour of fluorescence produced o> ^ 

(a) Temperature ( d ) composition of glass 

Ic) Volume . ra thode rays? 

Which one is not true abo ^ Cast shadow 

(a) 9. 1 lxlO 31 Kg ( d ) Cannot ionize 

bur ra «" 

SSSSs5StosM&* 

(c) By me Dum cathode ray s ’ F* nitr ogen 
• (d) From a^delik cafi eject from n rays 

A fast moving neu elect rons 

(a) T -r a y s ‘JUre and unsatisfactory because 

ICl i T^ ptonCdfesd^Tu^ 

^Si^Scclemto ««"* « 


behavior of cl 






14- 


15 . 


16 - 


17. 


18 , 


19 . 
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23. 


24. 


25. 


26. 


27. 


28. 
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^he'relationship ene® of a photon of light and Ita frequency is given b,, 

(a) de-Broglie dual nature of matter (b) Bohr t> mot 
(c) Planck’s Quantum theory id) Rutherford s -Remodel 

Splitting of spectral lines when atom is subjected to magnetic is called 
(a) Zeeman’s effect (W Stark s effect 

(c) Photo electric effect ■ id) Compton effect 

The velocity of the photon 

(a) Is independent of wavelength (b) Depenc Is upon so urce 

(c) Depends upon its frequency (d) Equals to the square of amplitude 

Which one of the following explain the shape ol orbitals? 

(a) Principal of quantum number (b) Azimuthal quantum number 

(c) Magnetic quantum number (d) Spin quantum number 

Atom cannot be divided into simple units, theorized by 
(a) Rutherford (b) Dalton 

(c) Bohr (d) Schrodinger 

Pressure in gas discharge tube was kept 
(a) 10 torr " (b) 1 ton- 
ic} 0.1 torr (d) 0.01 torr 

The number of fundamental particles in an atom of the lightest isotope of 
carbon are 

(b) 12 
(cl) 20 


(b) Stoney 
(d) J. Perrin 


(a) 6 
(c) IS 

Angle of deflection was studied by 
(a) Hitorff 

(c) William Crookes 

Increase in atomic number is observed during 
(a) Alpha emission (b) Beta emission 

ivLu° Ul ahb - n (d) Radioactivity 

Positive rays give flash on y 

!e a !2T p ' ale S^' plate 

WnSX? Chanf?CS int0 proton with the emission of 
(c) Both a & b | b) Elec tron 

The value of e/m ratio of electron is ^ MCS ° n 

fa) 6.02x1 0*3 C/kg 18 

(c) 9.1095x10 C/kg 


(a) J.J Thomson 
(c) Rutherford 
Rutherford bombarded 
(a) Gamma -rays 
Ec) Beta -rays 


(b) T7588xl0 2 o C/k£ 
(d) L7588xlQn C/kg 


Plank’s theory says energy is ^ 
(a) In continuous manner CC 


(b) Millikan 

_ . Id) Perrin 

H) X-rays 


(c) Simultaneously 


Angular momentum of an electron 
fa] n*h/2n «ectron 


£! P lsc °ntinuo us manner 


(d) 111 form of beat 


(c) nh/4*c 


(b) nh*/2n 
(d) nh/2jr 
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29 . 


30 . 


.away rom nucleus of H-atom as compared to I s * orbit is 

(b) 3 -times 
fid) 6-times 


31 


S' 13 orbit is 
(a} 2 -times 
(c) 4 -times 

Tiif: maximum number of orbitals present in a subshell that is represented by 
Azimuthal quantum number - 3, will be 
(a) 1 Cb) 3 

(cl 5 (d) 7 

The correct electronic configuration of Cu is 
fal (ArRs 1 (b) W 


32 . 


(b) [Arl4s^ 


[c) lAr]3d l0 4s l (d) [ArlSd^s* 

Pfund series are produced in the spectrum of hydrogen 
fa] when electrons jump down to 2nd- orbit 

* , __ J 


atom 


ta] when electrons jump aown lo u- uiuu 

(b) when electrons jump down to 3 rd-orbit 

(c) when electrons jump down to 4 th -orbit 

(d) when electrons jump down to 5 th-orbit 

Atomic orbitals having same energy are ca molecu iar orbitals 

(a) Degenerate orbitals (d i Ha if filled orbitals 

(cl Anti bonding molecular orbita . 

Sommerfelds modification in Bo r s mo ^ . g e ui pt i C al 

(a) Orbit is cylindrical orbit is asyin metrica! 

(cl Orbit is longitudinal meta!s . then are P rodua C ’ 

When electrons collide witn > ^ Alpha-rays 

(a) Beta-rays (dl Gamma-rays 

X-rays 

Planck’s equation is ( 5 ) mvr = nh/2n 

(a) E = me 3 (d) X = h/mv 

(cl E = ho 


(a) E = nil.- iw n. J 

(c) E = h th higher atomic number wavelength 

C> Lay not pro*;^ 


38. 


39. 


41 


42 . 


43 . 


M X T ay ^of elechon was verified by Davissori and Germer 

ssg ^ Sssr - — - — 15 

Spa E « S at'ound nuclous wheat ^ ^ 

called m) Electron cloud 

(al Orbital _ , electron, is; 

Cc) SU !' S mnumber which tells the en 8^ J 

Quantum ^ s 

(a) n 

gjgSt 

can expel protons trom P^bjP^ron^ ^ wch 

T^Electron taj 

(c) Neutron in his atomizer. Honey 

Millikan used - — y/ater 

(a) Mil* 1 

(c) Oil 
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Chapter 

Centrifugal forces are balanced in atom bv 
(a) Attractive forces (b) Repulsive force 

(c} Electrons (ci) Neutrons 

Spectrum is produced due to 

f a ] P.'~ erent wavelength (b) Different colours 

iSr lff ir nt , intensiUes fell an have little contribution 

i 17? ^ 0r bitat is complete, the entering electron goes into 

0 7p (M 7s 

, (d) 7d 

When electron jump into orbit 1 . then series obtained is 

S & » 

(d) Brackett 

(a) W ' ,h a " “* ° f 12 “f are called 

M Moderate neutrons £ " eutro "f 

called ' 11 ‘ r '“ lmCS al0n “ ace subjected to strong elect* field 
(a) Zeeman effect .. . _ 

(c) Photoelectric effect b Stark effect 

Three quantum number j, . . fci) Com Pton effect 

(a) de-Broglie *r have been denved from equation of 

(cj Schrodlnger W Planck's 

(d] Heisenberg 


is 
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Chapter 6 


Chernies i Bon^i 


in g 


Chemical Bond 

The force which holds two or more atoms or ions to form a Jar^e variety of compo^^ 


in called chemical bond. 


CAUSES OF CHEMICAL COMBINATION 

Atoms of elements combine with each other to stabilize themselves- Two fact 
are necessary for their satisfaction; 

(a) Every atom tries to attain electronic configuration near to a noble gas 
(wants to follow octet rule). The tendency of atoms to attain a maximum 
of eight electrons in the valence shell is called octet rule, 

(b) Each atom tries to attain lowest energy state because it is a stable state 


or$ 


MOLECULES WITH INCOMPLETE OCTETS 


BeCh and BF 3 have structure with less than an octet of electrons. 


:F: 


:C1 — Be 


** 


Cl: 


I 


■ i 


./ \. 

:F F: 


CENTRAL ATOM WITH MORE thaw am q ctET nje) 

SF„. 12 n elec^ £™L“te sSri™ S tJ,° ",' C ‘ r0nS Sl,rr0und,n « « in 
follow this rule, sulphur atom The elements having d-sub-shell will 


Cl 

Cl \| 


Cl / \ 


p— Cl 


Cl 


A TOMIC, 1 0mc_& COVALENT pmn 


Atomic radius is 
measured by; 
X-ray diffraction 
Spectroscopy 



Particulars 


Atomic radii 


Defitiitirm 


Trend along the 
period 


Trend down the 

gro up 


Effect of the 
shielding effect 


It is the average 
distance between the 
nuclei of an atom and 
its outermost 
.electronic shell 

From left to riihTiT 
decreases 

Increases from ton ^ 
, bottom 

C, ' ect results in larger 
radn h 


Ionic radii 


it is the average 
distance between the 
nuclei of an ion and 
3ts outermost 
ll^l Lontc shell 
F>om left to ri^T 

decreases 

IncrcascslVoRHopTo" 

.bottom 

^rcaterd^j^T 
radiT rcMilts in larger 


Covalent radii 


H is the half of the 
single bond length 
between two similar 
atoms covalently 
bonded in a mo I ecu I c 


from left to right, it 
decreases 


IMe: Cationic radius is smaller tt ^ ~~~~~~~ 

than the parent atom. " pare "t atom while the 


Increases from top to 
bottom 


Greater shielding 

1 beet results in larger 
radii 


ani °nlc radius Is largrr 
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^articular 


1.P/I.E 


Definition 

energy required to 
remove an electron 
lrom the outer most 
. shc ^ of gaseous atom 

^ineig^eSeasc^^^ 
an electron is added to 
the outer most shell of 
an atom 

Tendency of an atom 
to attract a shared pair 
of electron 

First, second and 
third energies 

T l I.F is lesser, 2 nd is 
higher and 3 rd is much 
higher 

T'E.A is Mjgh, 2“ is 
higher, 3 ,J is much 
higher 

Not applicable 

Trend down the 
group 

l op to bottom 
decreases 

Top to bottom 
decreases; sometimes 
energy i s absorbed 

Top to bottom 
decreases 

Trend along the 
period 

Left to right increases 

Left to right increases 

Left to right increases 

Effect of atomic 

l.P decreases as 

E. A decreases as 

E.N decreases as 

size 

atomic size decreases 

atomic size increases 

atomic size increases 

Effect of nuclear 
charge 

High nuclear charge, 
high value of LP 

High nuclear charge, 
high value of E.A 

High nuclear charge, 
high value of E.N 

Effect of the 
shielding effect 

Greater shielding 
effect results in lesser 
LP value 

Greater shielding 
effect results in lesser 
E.A value 

Greater shielding 
effect results in lesser 
E.N value 


I - 

Ionization energy is the index of 
Metallic Character 

> Low I/E -+ metals 

> Intermediate LE — > metalloids 

> High I.E -* nonmetals 



T H nna l Cases oflorazationeng^ 

Afflnn() Li Be, B, Be has maximum I. E ^ ^ electronic configurator 

AmonSN O F. Ne. Nc has maxinlunl T 1 p because N has half filled p-sub-shell 
Zofg B.C.N.O, N has because of poor shielding eff^ 

Among Ga. In. U ^ has^ IiB because poor shield g 

*«» abnormal trend. This can b 

The dement of gro^P s ^ utlon of the electrons. 




l OmpouTirk 

tl0n °feiectrSit^ 
Non-conductor in § 

state. 

Conductor in fused 

jjqueou^ ta ^ 


Covale 


ounds 


1 c t>n ductor but 

conductor 


electrolytes 


7 hermodynamic 

properti es 

Alignment 


J he ^>nd is non-di 
Sll0w 

i!°2!§?£hisnr 

— Ubl ^np^] 


point & 


reactio 



J*iv& 

1 

Chapter 6 


Chemical Bonding 


Ionic bond, covat f.wt bond & co-ordinate covalent bond 


Particulars 


Ionic bond 


Covalent bond 


Definition 


By complete transfer 
of electrons 


Special 


Types of atoms 
involved 


E.N difference 


More electropositive 
and more 
electronegative 
atoms 

| Difference more than 

1,7 


By mutual sharing of 
electrons 

Single bond when 
I one electron is 
shared by each atom 
9 Double bond when 
2 -electrons are 
shared by each 
atom 

Triple bond when 3- 
electrons are shared 
by each atom 


Co-ordinate 
Covalent bond 


By donation of 

electron pair by one 

o f the bonded atoms . 

The atom that atom 
■ 


■ * 

donates an electron 
pair is called donor 
The atom that 
accepts an electron 
pair is called 
acceptor 


Usually the atoms of 
non-metals. 


Ionic nature | Complete ionic 


Alignment 


Representation 


_h is non- di rectional 


ft ^presented as 
positive and negative 
charge e.g. (Na*CT) 


Difference less than 

[ 17 

: Atoms having more 
E.N will attain 5- 
charge, while other 
Will get S +charop 
It is directional 


One group, electron 
deficient; other 
group electron rich 
or have lone pair of 
electrons 


Examples 

H 3 C-CH 3 , 11,0= CH, 
HC 3 Ctf 


Donor will bear J 
5+ve charge while 
accepter will have 5- 
ve charge 
It is directional 


Example 

H 3 N; -> BFj 


OOo nj c Com . . 

1 (conductivity ~ 


Crystalline 

propertie s_^ 

Reaction r a l c 
Solubility 


S!lovv iso 'tiensm 


Solubl 


L, 

P ° lar 


£ in non., 




Chemical Bonding 


TYPES OF COVALENT Rmvmg 


A covalent bond between two similar atoms 
or those having negligible electronegativity 

difference. 

A covalent bond between two dissimilar atoms 
having appreciable electronegativity difference 
but less than 1,7. 

1 he shared pair of electrons is equally 
attracted by the two bonded nuclei 

The shared pair of election is un- equally attracted 
by the two bonded nuclei. 

Electron cloud is symmetrical around the 

two nuclei. 

Electron cloud is unsymmetrical around the two 

nuclei. 

No partial charges appear on the molecule 
because of symmetrical electrons cloud. 

Partial positive and partial negative charges 
appear because of unsymmetrical electrons cloud. 

No polarity is developed on the molecule. 

There is polarity in the molecule, 

Compounds having non-polar bonds have 
weak intermolecular attraction. 

Compounds having polar bonds have strong 
intermolecular attraction usually 

Compounds having non-polar bond have 
low boiling point & melting point with less 
solubility in water. 

Compounds having polar bonds have high melting 1 
point & boiling point with high solubility in 

water. 

It is a weak bond 

It is a strong bond. 

Example; H H 

Example: H* r — Cl s 




V ALEN CE SHELL ELE CTRON PAIR R EPULSION THEORY 

(VSEPR THEORY) 

■jstss rzrirjsz rwssr - : 

minimum." 


5 


3 


NOTE 

Lone Pair is not 
involved in 
determining the 
shape of the 
molecules. 


The acronym 
“VSEPR” is 

pronounced 

“vesper” 



Ee4S ^Sidgwick and Powell 
> Nylholm and Gillespie 

• n«. «pometrv of the molecules 

(tulates 1 H uair determine the geometry 

Twh lone pair and bm I ^ a bond pair 

> Lone pair occupy - s in the following 01 ®L jr _ Bond pair 

> 1”' „«• pair > Lour P» lr ' bond B determining the 

K ' S rtP 1 ' beteV ' 5 
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Limitations 

VSEPR Theory predicts and explains the shapes of molecules but does not gf Vp 
reasons for the formation of bonds. e 

> It Is not applicable for single bond pair system means di atomic molecules. 
r Complexes do not follow this theory. 


r\ 


GFT & LFT are applied to 
describe the geometry of 
complexes 


f 



Type 

Electron Pairs 

Total 

Bonding 

Lone 

ab 2 

2 

2 

J 

■ — — 

0 

1 AB. 

3 

1 3 

0 

2 

1 

AB 4 

L_L 

4 

4 

0 

3 

2 | 

1 

2 


Arrangement 
of pairs 


Linear 


Molecular 

geometry 


Linear 


Shape Examples ] 


B-A-B 


Trigonal 

planar 


Trigonal 

planar 


t 


,! <rf 


BeClj 
HgCl, 


B 


/ 


B 


bh 3 > bf 3 

AlClj 


Bent (or 
angular 


*<* 

A 


,B ' B 
Icis then 1 20 ° 


Tetrahedral 


SnC] 2 ,S0 3 




B 


KJ09.S^ 

An 


Tetrahedral 


Trigonal 

pyramidal 




CH 4) SiCl 4 

CC1 4 ,BF 4 - 

NH 4 + S0 4 - j 


i / 


V. 




■B 


Bent (or 
angular) 


0 


lc*uben I Oy.5 0 


1 d 

bK*V> h 

less Nlcr L[W.5 ISi 


NH 3 ,NF 3 

ph 3 


h 2 o, h 2 s 


nechanics. plaul the bond nair „ 

, bond by quanlum 

jasic Theory 

According to VBT, a bond between , 

1. The two partially filled LV,n atoms is fonneri 

^ The total number of eleet^ other. 

“* Can never be more than two. 



he strength of bond dencnrie 

fl stronger bond . ° n the extent of OVe 

L Verlap Phtg. Greater 


overlapping results 


ii y 
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Sigma bond 


v A ir°-n d tomied b > Jiuear overlapping of two 
halt filled atomic orbitals of adjacent atoms is 
called a sigma bond. 


Electron density is concentrated around the 

bond axis. 

It has only one lobe of electron density 
between the nuclei. 


Onl\ one sigma bond can exist between two 

atoms. 


i t offers tree rotation about the bond axis 


It has no nodal plane. 


Chemical Bonding 


Pi bund 


A bond formed by the sidewise overlapping of 
t^o half tilled parallel atomic orbitals of 
adj acent atoms is called a pi bond, 

■ Hi 1 A . 


The sigAia" bonds present in the molecule 
determine its shape, 


Electron density 1 lies above and below the 

bond axis. 


It has two lobes of electron density on 
opposite sides of bond axis. 


One or more pi bonds can exist between tv a 

atoms. 


It offers no free rotation about the bond axis. 


It has a nodal plane along, the bond axis. 
Pi bond has no effect on the shape of the 
molecule. 


FORMATION OF SOME IMPORTANT COMPOUNDS 


Particulars 

llj molecule 

11 ;(> molecule 

Mh molecule 

Atomic orbital 
participating 

Is will take part 

Is of H and 2p v > 2p* of 0 
will take part 

2p v , 2pv, 2p 2 of N 
and Is of H will take 
part 

Nature of bond 

Sigma bond 

Sigma bond 

Sigma bond 

Angle of bond 

No 

104.5° 

107,5° 

Number of lone 
pair of electrons 

No 

Two lone pairs at 0 atom 

One lone pair at 
nitrogen atom 


HYBRIDIZATIOrJ , , r , ifl>rpnt energies and shapes are mixed together 

VGZ — - — 

hybridization mixing of orbitals in a single atom (or ion). 

: of Stable (relaLly Cose) en.rg.es can be mixed to form 

. Se n n„mbe“ B r hybnd orb.Uis Is always equa) to the number of orbKals whtoh 

. Onc^orbUal ha, been used .0 form hybnd orbitals, it is no Longer availabte 
for the electrons. 

tLUUir which have been formed due to mixing of different orbitals 

The atomic orbitals o same e ^ brid atom ic orbitals. 

of different energies, are call y ■ ; o 



Types Of Hybridization 
la Hydrocarbons 



Definition 


Mixing of oom and 
three p-atorr.ie 
orbitals 


Mixing of ore -5 and Mixing of one-s ar. : 
two p-aionuc orbitals | one p-atonuc 


Gromern 


T erahecra! 


Trizora' planar 


Linear 


> aft re of bonds 


i a^bendi 


3 o-bonds. 

. ii'bonG 


I c-bcr.d an : 
- O-bojid? 


STRUCTURE OF HYDROCARBONS OX BASIS OF HYBRIDIZATION 


Structure 


Number of 
bonds 


Hybridisation 


H — 


H 


C - 


/ 


H 


H - C = C - H 



MOLECLXAR O RBTXAL mBORY f M OT) 


Wh ° le moteCLlIe as a single uni 
mosL likely to be found, and it has a slS ™ 3 0° iecule where electrons 

atomf-rvi orbita * s 3X6 formed by overlanni CC s ^ a P e and energy level, 
atomic 0 rbifT mber ° f molecu, ar orbitLs^mrfT atomic orbitals of combi: 

asrtssrsr 18 the ““ as ^ numbt 

ssmo? that « JSJr i £z?r ** — * -«** 

Electrons are filled in ■ - the atomic orbitals are * 

Only two electrons can nc° eCUlar ° rbitals Starting r- 

Bond order can be Cl ! py eac h orbital with ^ ^ ronl °f lowest energy M 

bonding MOs divided bv m‘ ^ by subtracts no Ti P ° Site spin (paLred spin) ' 

by number of electrSm? ’’f nu ^ber of electrons 

m anb bonding MOs. 





A wave 

probability or finding an SjSJ, 

yivcn rcg Tm.li acc in 3n — 


A wave function whow^wrriiv.. *, 
y 1 re S 10tl of space in a molecule. 



r 


a 



Molrrnlar ( >rhimi 
theory 


Ihc molecular 
orbital theory 

-Jr 

considers (he whole 
molecule as a single 
unit. 



Atomic Orbital 


A" orbital ttat surrounds only one nucleus I ZTSSSHSSSSS 


is called an atomic orbital 


An atomic orbital is always associated with 
_ a single atom 


Atomic orbital has a definite size and shape. 


An atomic orbital is associated with a 
definite amount of energy. 


Electron present in AO is influenced by 
only one nucleus. 


called molecular orbital. 


A molecular orbital is associated w ith tw o or 

more atoms. 


The shape of a molecular orbital depends on the 
shape of the atomic orbital forming it 


A molecular orbital has lower or higher energy 
than die total energy of atomic orbitals forming it. 


Electron present in MO is influenced by two 

nuclei. 


DIFFERENCE BETWEEN BMQ AND ABMO 



A molecular orbital that has lower energy than 
the atomic orbitals from which it is formed ss 
called a bonding molecular orbitah^ 


Most of the electron density lies between the 
nuclei of the two bonded atoms 


Electrons in bonding orbital are responsible lor 
attraction — 


\nti-bondiiig Molecular Orbital 


A molecular orbital that has higher energy than 
the atomic orbitals from which it is formed is 
called an antibonding molecular orbital 


Most of the electron density lies away from the 
space between the nuclei of the bonded atoms. 


Electrons in an anti bonding orbital are 
responsible for repulsion 
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Chemical Bonding 


ip. 


**;•„ * ip. 


ip, 


n ip. K ip 


n 




K 2 P r K IP; 


U 2p< 

11 


K ip, n ip, 


2f 


Ilf 


2t 


IP 


2 Pp 


ft ^ ft ^ - 

* Py * Pi 


1JP 


°ip. 

IP IP 





11 


IP 


fr ^ 7T ^ 

-Pi 


u , 

ft ft 


i 7 if, ,T if. 

-IP ft 


ft ft 


7T 7 „ 

-Pt -P-. 


IP 




K *P, n ip : 


K ip, K lp. 


IP 


IP 


Bond order 

2 - 2 = 0 


Bonds = 0 


2i 


B 


Bond Order 
4-2 


= 1 


IP 


Pm 


IP 

cr 


A>‘ 

IP 


Bonds = ] 


IP 

° 2 , 


* 1 , 

1_P 

2 , 


| 

IP 

n 2 


0 2 


Nei 

Bond Order 


Bond Order 



8-2 


8-4 


Bond Order 

- — - -3 
2 1 


= 2 

2 


8-8 = 0 

Bonds = 3 


Bonds = 2 


Bonds = 0 | 


BOND ENERGY 


i3';r; break a11 b ° nds ° f - >»*— ». ^ . 

* Unit of bond energy is kJ/mo)c. 1 


Factors Effecting Bond Energy 

depends upon the follovring factors ^ ^ stren ^ th of ,Jond * 'The strength of a bond 
3- Bond length 


BOND LENGTH 

T'Jio distance between t H 

bond length . ’ 1 u ' nudf,i °> hvo atoms forming a covalent bond is called 

• Techniques used to determt™ u , 
diffraction spectra, su,™” bond ™ electron dtttoctton. x-ray 

• Greater the E.N difference beiw, f i --M 

Ionic character shortens bond at0ms - sh ^tcr will be bond length. 

Greater the atomic radii of i h i h ' ■ 

tavolvemcM otn-bond ^33 tal * er '* the bond lengUs 

Greater s-character in the hvi ngth ’ 

Along the period, bo nd i eng £ results * shorting of bond length- 
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Chemical Bonding 


pompounH 


Lilli] 




_bf 3 

-^^EihjbridizedT 

-^glig ^hybridi^ 
~ fHa _( sp hybridized ) 

m ri 1 & /“Y /_ n - ” IT “ “ — — — 


~r — . -^ t^j ^unuizea ! 
L^HahC^ OJsp 2 hybridWT 


Applications of bond energy 

* Relative strength of bonds 

* % of ionic character in bond 

* Estimation of AH 


Bond 

Bond length (pm) 

_d-r 

130 

b-ci 

L 175 

Sl-H 

148 

SI-F 

155 

C-C 

1 54 

C=C 

133 

— 

G 

IN 

°i 

120 

c=o 

122 


DIPOLE MOMENT 

The product ol the electric charge and the distance between the positive and negative 
centers is called dipole moment Dipole moment is a vector quantity. 
Mathematically, it can be written as; 

p,qx r 

Units 

(i) Coulomb metre (Cm) 

(ii) Debye (D) 

1 D* 3 . 336 xIO ^C m 


Applications 

* % of ionic character 

• Geometry of molecules 

ATTON Br™™ MOLECP T.AB GEOMETRY AMD DIPOLE MOMENT 


Formula 


Molecular Geometry 







Linear 


Linear 

Bent 


Trigonal planar 
Trigonal pyramidal 
T-sha ped __ 


AX* 



Tetrahedral 
Square planar 
Seesaw 



.nare pyarnldal 
At'taheriral __ 



KIPS Ent 



Dipole Moment 


Can be non zero 


Zero 
Can be non zero 


Zero 
Can be non zero 
Can be non zero 


Zero 

Zero 

Can be non zero 


Zero 
Can be non zero 
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Chemical Bonding 



1- The relative attraction of the nucleus for the electrons in a chemical bond is 


3, 



6 . 


7, 


8, 


9, 


10. 


11 


12 . 


13. 


(b) Electron affinity 
(d) None of the above 


called 

(a) Ionization energy 
(c) Electro negativity- 
The ionization energy 

(a) Generally increases from left to right in a period - 

(b) Does not change in a period 

(c) Increase from top to bottom in a group 

(d) Does not change in a group 

Which of the following will have highest value of electron affinity 
(a)F " (b) Ci- 
te) Br (d) I 

Which type of bond is formed by overlap of p orbitals 
(a) Pi( n ) ( 5 ) Sigma( a ) 

(c) Both. fcij Neither 

The octet rule does not always hold for which of the following elements? 
a C (blO 

(c) F (d) p> 

Which ol the solid does not contain covalent bond 
(a) Copper. (b) j 

(c) Diamond [Jjj Graphite 

‘ S th ' be8 “ "f C °* ‘ S n ° n P °‘ ar mol “ ute 

(c) Sp hybridization ? °' pole moment is zere 

Shielding effect across the period ° ne 

(a)- Increases ,, , _ 

Constant ; ^ ecreases 

Which one is not the absolute term of the element? 

(a) Ionization energy element? 

(c) Electro negativity 

wh*h has numbcrof u ^"7^ ns? 

3 z 

The molecule having n -bond 
(a) H 2 0 
Jfc)0 2 

When 2 lone pair and 2 bond pair 

bond angle is up to 

(a) 109.5° 

(c) 107.5° 

In 0 2 , each oxygen atom is hybridi zed 


(b) Electron affinity 
(d} Atomic size , 
inpairt 

<b) 7 y. 

(d) , 3 W 


(b) C a H s e 
(d) NH 3 




around the central atom, reduction in the 


(a) sp* 
fc) sp^ 



104.5°. 

(d) 102° 

(b) sp2 v/ 

(d) All 
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19. 
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21 . 


22 , 


23. 


25. 


26. 


27, 


28, 


29. 



Che mical Bonding 


P 5 * Hunci's rule 


Chapter 6 

Molecular orbital^' 

(a) Auf bau principle " Jed ““owing to 

Measurement oTt}. 11 prtnci P ,e H1 

. * f nent of the degree nf , W) All these 

(a) Electron affinity 8 f Parity i s inese ' 

tcj HO (b)HP< 

A specie with maximum number *f „ „ (d) HBr 
3 {L 0f un Pa:red electrons. 

(c) HF fbj H 2 0 

Wliich of the following have «,.■ {d) NH j • 

(a) Noble gases- & ir outer ™ s,; shell complete in atomic fonn? 

(c) Coinage metals ^ Alkali metals 

Force responsible tn hnia ^ Gun rne tals 

(a) Bondj- at ° ms t0 ^ ether in a coniDoun. 

(c) Interaction 

Energy of atom in compound is 
(a) Higher than individual - 
(c) No change 

In a period, the atomic radii 
(a) Increases 
Ec) Remain same 

An atom loses or gains electrons, to 
(a) Gain stability 
(c) Complete its outermost shell 
In a group, ionic radii 
(a) Increases 
[c) No change 


compound is called 
(b) Attractive force 
(d) All of above represent same entity - 

(b) Lesser than individual^ 

(d) Impossible to predict 

(b) Decreases* 

(d) First decreases, then increases 
(b) Form a bond 

fd] All are accurate justifications . 

(b) Decreases* 

(d) Variable trend 


24, Energy required to remove electron from an atom 


fa] Ionization potential* 

(c) Electron affinity 
Ionization energy in a period generally 

(a) Increases* 

Greater shielding effect corresponds to io^hon^energy value 
(a) Greater 


[bj Electronegativity 
(d) Activation energy 

(b) Decreases 
(d) Variable trend 


(c) Remain same 

Elements having high I P values are 
(a) Metals 

U<ll,lllS absorbed when elecu™ . ara .added a,o„ I. 


(d) No effect 

(b) Non metals- 
(d) Solids 


Energy released or aDsui wu - ^ Electronegativity 

(a) Ionization potenUal {c) ) Activation energy 

(c) Electron affinity • f mm left to right 

In a period, electronegativity ^ Decreases 

(a) Increases- (d] Variable bend 

(c) Remain constant 
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32, 


33, 


34. 


35, 



38, 


39, 


40. 


4L 


42. 


43. 


44. 


Chemical Bonding 


ChapterjG 

Ionic bond is produced after complete transfer of 
(a) Nucleus [W Neutrons 

(c) Electrons- WJ Protons 

Elements of group IA, IIA are 

(a) Electronegative , ' 

(b) Electropositive^ 

(c) Neutral- 

Id) LA is electropositive, while ILA is electronegative 
Bond will be ionic, when E.N difference of bonded atom is 
(a) Equal to 1.7 M Greater than I J 

(c) Less than 1.7 (d) No specificity exists 

Mostly ionic compound are produced in between elements of 
(a) LA and VIA (b) IA, IIA and VILA' 

Sc) IB and VIIB (d) IA and IB 

Which one of the following has polar covalent bond? 

(a) HE ' (b) CH 4 

(c) H 2 (d) Na 

The Lewis acids are 

(a) Electron deficient* (b) Electron rich 

(c) Octet is complete (d) No such acids exist 

Sharing of 1 electron pair by one specie forms 
(a) Single covalent bond (b) Hydrogen bond 

(c) Double covalent bond (d) Coordinate covalent bond * 

Angle in water molecule is 

[a] 104,9° (b) 104.5° 1 

(c) 109,5° (dj 120° 

The geometry of ammonia is 

(a) Tetrahedral (b) Square planner 

fc) Trigonal bipyramidal (d) Trigonal Pyramidal • 

called 3 ° f Same Cnergy produced after mixing of orbitals of different energy are 

(a) Degenerate orbitals' ' ' (b) Generate orbitals 

£ Hylmd orbitals . ( d) Zeeman orbitals 

By combining n atomic orbitals, no. of hybrid orbitals will be 

{e} 3n n * 

In spa hybridization W) impossible t( > predict 

(c) one P p-orbital isInTOfred^ 5! ? nt ’ S and 3 p ' 0lt)ilal s are involved • 

STaSut s ' mp " rao " culs havlnfi vwSSSS? m ,nvolved 

(c) Square planner (b) Tetrahedral* 

Geometry of molecule will be pyramidal * $ 

atom has Pyramidal, it the outer most shell of the central 

(a) 3 bond pair, one lone pair. 0 . 

Ic)l bond pair. 3 lone pair 2 bond pair . 2 lone pair 

p i bonds are produced by overlapping of 6 pair ' 1 bond pair 

f cl I I in-hvhiT»irl riT-Kiirsl,-, m / 1 * UJ 

(b) Hybrid orbitals* I 

(d) atomic orbital and hybrid orbital 








— — ™ LJ 

(a) Un-hybrid orbitals 
(c) Hybrid and un hybrid orbitals 
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45. 


46. 


47, 


48. 





Chapter 6 


Chemical Bonding 


h:ivtng 5 bond patr in 


According to VESPR Model, the geompt™ 
outer most shell wall be > ol molecule 

(c] Trigonal bipyramidal . (d! cSSS'"" 

Molecular orbital, which have higher p»™, iwo 

, , ... : uyiei ener gy “an atomic orbitals is called 

(h) Antibonding molecular orbital » 


(a) Bonding molecular orbital 
(c) Hybrid orbital 

Unpaired electron in a molecule gives 

(a) Ferromagnetic 

(c) Diamagnetism 

Bond order for N 2 molecule is 

(a) 2 

(c)3T 


(d) Super atomic orbital 
.character. 


49. Product of charge and distance is called 
(a) Pressure 
(c) Work 

50. Unit of dipole moment is 
(a) Debye - 
(c) Pascal 


(bj Paramagnetic- 
(d) Both a & b 

(to 1 

(d}4 

(b) Bond length 
(d) Dipole moment 

(b) Poise 
(d) Newton 












TO 


hermochemistry 
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THE RMO CHEMISTRY 

The .Mr fi-sras*. durlng a cherMcai 


Thermochemistry 


ENERGY 


^action is called thermochemistry. 


'Ability of a body to do work 1 


TYPES OF ENERG IES 


's called energy." 


(i) 

tii) 

(in) 

(iv) 

(v) 

(vi) 
(vu) 


Sound energy nei ® ^ ue to position, shape and orientation 

Heat energy 

Magnetic energy 

Mechanical energy 

Solar energy 


UNITS OF ENERGY 


Units 

Relation 

Joule (SI Unit) J-kginY 2 

British thermal unit 

1B,T,U=T055x10 3 J 

Kilo watt hour 

lKwh = 3.6xlO s J 

Calorie 

1 Cal = 4. 1841 

erg 

lJ=10 7 ergs 


SYSTEM 

— "The portion of universe which is set aside for consideration, observation. 

discussion, argumentation or experimentation is called system 

-The substance under consideration is called chemical system- 


Examples 

(i) 

(h) 


Pb(N0 3 ) 2 under ls a sys iem. 

The liquid whose boiling point is 


Real 



Open 


Closed 


Isolated 


Imaginary 
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Thermochemistry 


SURROUNDING 

The portion of universe except system is called surrounc ing. 

Example 

A chemical reaction happening in a test tube is a system, w hile the walls of the test 
tube and the atmosphere are its surrounding. 


BOUNDARY 

The real or imaginary surface, separating the system from surrounding is called 
boundary of a system. 



STATE 

The condition of a system is called state of the system. 

EXAMPLES 

Volume, Temperature, Pressure, Energy etc 


I 


State 


Conditions describing thesy^ten^dbrnnln^g^!^ 
change arc called initia l states ot system. 

Conditions describing the system after it undergoes a 
j ehange are called final states of system. 


Examples 


CHANGE IN THE STATE OF SYRtitm 

AV = V 2 - V ( (Change in volume) 

“ ^2 ~ (Change in pressure) 

AG = Gj - G, [Change in free energy) 

AH = H, -H, (Change in enthalpy) 

AT = T, - T, (Change in temperature) 

(Change in internal energy) 

AS = S 2 ~ S, (Change in entropy) 

STATE FIJNCTirnvr ” 


v,; 

J iiP bEt 

V 2 ,' 



A macroscopic property of a svsLpm . 

states, and which is independent of the n o ?° me de, ' mite values for initial and ^ I 

Path ad °P ted to bring about a change. 
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Chapter 7 

Examples 

Pressure (P), Temperature m v „, 
state functions- 1 v °lum 


Thermochemistry 


ie tV), Internal energy ( E ) and enthatpy 


(H) are all 


/ 


O v 

o ^ 


[a) 



* Capital symbols are used r 

* Heat and work are not &>£?*** functi «n 

* Internal energy f j s n ct . r functi ons. 

INTERNAL ENERGY " ' ‘ state function. 

The sum of potential energy ana 

internal energy." & and kinetic energy of a substance is called its 

"The sum of all the on^ihi-. i,- ,, 

energy (E).’ nds of energies of a system is called its internal 

Et ^ ^ a p p , 

Internal energy * 

* Kinetic energy 

? Translational kinebc energy (a) (mono-atomic) O 
f Rotational kinetic energy ( c ) (tetra-atomic) 

^ Vibrational kinetic energy (b) (di-atomic) 

* Potential energy 

> Intra-molecular forces 

> Inter -molecular forces 

* Effect of increase m Internal Energy: 

i) The temperature of the system may increase 

ii) A phase change may occur. 

iii) A chemical reaction may take place* 

FIRST LAW OF THERMODYNAMICS 

g S b. desUeyed. but c„ be changed 1. one 

form to another.’ AE = q + PAV 

AE = qv 

ENTHALPY t to called enthalpy of a system. 

The total heat content of a syste 

- It is a state function. , b calculated. 

In a given state, enthalpy « ™ ofrcac tion at constant pressure 

Change in enthalpy is «T ial t0 

AH = % - c „ ie change that occurs when certain 

ah of a reaction is th . under standard conditions 

Enthalpy change Mnwrts into products under 

fe^CanTlaC. ccurs wh e„ one mole of .impound Is produced 

Change In I4M ' 

from reactants, is mole 1 

e g- AH', COl= ' 3 ^ Wm o,e. 

4 H",for ■' Tpstance u> eh» sen ” r °' 

Standard enthalpy 0 a - 

q p > qy or AH>AE 


* 

* 


* 
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Euilialm 

Definition 

Svmhul 

Enthalpy of 
reaction 

The enthalpy change which occurs when the certain number 
of moles of reactants as indicated by the balanced chemical 
equation, react together completely to give the products 
under standard condition, 

2H* g) +0 3£<) ->2H a 0 (E, AH 0 =-285.8kJmol 3 

AH® 1 

Enthalpy of 
formation 

The change of enthalpy when one mole of the compound is 

formed from atoms of its elements. 

C< s) + 0 2(g) -C0 2(g , AH° f =-393. 7kJ mol 

AH* f 

% 

Enthalpy of 
atomization 

The enthalpy change when one mole of gaseous atoms are 
formed from a molecule or an element under standard 

conditions, 

1/2H 3(S ) — H (f) AH 0 ,. = -2 1 SkJmol' 1 

AH“ 4 , I 

Enthalpy of 
neutralization 

The amount of heat evolved w hen one mole of hydrogen ions 
H + from an acid, react with one mole of hydroxide ions (OH ) 
from a base to form one mole of w ater. 

Example:- The enthalpy of neutralization of sodium 
hydroxide by hydrochloric acid is -57,4kJmor* 

NaOH + 1 ;C1 -> NaCl + H s O A H n = -ST^kjmor 1 

AH®, 

Enthalpy of 
1 combustion 

The enthalpy change when one mole of a substance is 
completely burnt in excess of oxygen under standard 
conditions, 

C>H s 0H lf) +30 2 ^2C0 2(j! )+3H:0 (f) AH° t 368kJmol" 3 

AH®, 

Enthalpy of 
solution 

The amount of heat absorbed or evolved w hen one mole of a 
substance is dissolved in so much solvent that further 
dilution results in no detectable heat change. 

N H 4 Cl (s) +(aq) ^ NH*Cl (iq) AH 0 M = + 16.2kjniol 1 

AH®** 





Examples of reactions when 

AH° * +ive ; 
i) Enthalpy of atomization 

(**:) 

n) Enthalpy of ionization 

(a^;) 



Enthalpy (energy) changes 
A (delta means difference) 

H (means enthalpy) 

AH= E| N - Equt (joules) 


Examples of reactions when 
A/7 = - ive ; 

3 ) Enthalpy of Neutralization 

("0 

1 1 ) Ini hal py of Combust ion 

{Air) 



Examples of reactions when 

AH = + h e or 4ve : 
i) Enthalpy of Formation 

(a//;) 

11 ) Enthalpy of Solution 

(a/C) j 
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£om£arlsonofg ^ 0 
^111 ^ —*****»'-- 


i l ow of heat enpr. . y 
J l mneratiirvs *l — J 


t'rnirc 


., -7: — 4 oundini 

1- . rcmpcratureofth^ TT^ 

i 1 - n ci 'gy ol^rothiTig 

I II Energy oiWt^ 7 ~~ — - 

S,frprwtfk nf i 


fndotbcrniic 


Oecrej 


Strength of bon He IF! f/lr wxl 


— — — j. . JAJ ^ Ji] produces 

Strength of h(>nds7ueactantr 
Enthalpy 


Weak 


Examples 


c + O 2 ^ CO, 

AH = -393.7kj/mol 

Respiration 

C&H l3 0 6 +f 3 Ck-* 6 Ca~hH/J 

Neutralization 
NaOH+ HCI^NaCi+H,0 


N z + 0 2 -> 2N0 
AH - +ig0.5tkj/mol 

Thermal decomposition 

CaCOj(s)— ►CaO(s)-f-COj(g) 

Dissolving 

NH 4 N 03 (s)^NH,N 0 3 (aq) 


Graphical Representation of Exothermic & Endothermic Reactions 


A Exothermic reaction 



B Endothermic reaction 



n,„p. c »rp BETWEEN LNTEH M FIMEHOT AM, EMTljALPr 


V 

* 


Internal energy 


rn^eTned as the total eiieiu ° f tlie 
system. 

It is denoted by J' d poten tial 

It is the sum of kinetic arm p 

energies, . 

It is calculated by the formula. 

E = imv 3 + P,E 
2 


Enthalpy 


It is defined as the sum of internal 
energy and product of pressure and 
volume of the system. 

It is denoted by H". 

It is calculated by the tormula. 

H = E ■*" PV 

It is expressed in kcal mol ! or kJmol 1 . 
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Thermochemistry 


DIFFERENCE rfwffn SPONTANEOUS MB NON SPONJT^^RJACTJONs 


Spontaneous reaction 


* A process which takes place on its own 
without any outside assistance is called 
spontaneous reaction. 

* It moves from a non equilibrium state towards an 
equilibrium state. 

* It is usually exothermic in nature. 

* It is unidirectional irreversible and a real 
process. 

Examples 

i. Water flows from higher level to the lower 
level, 

ii. Neutralization of a strong acid with a strong 
base is a spontaneous acid base reaction. 


Noii-Sp»ntaiicoMS reaction 


* A process which needs external assistance 
to start is called non-spontaneous reactions. 

■ It is the reverse of spontaneous process. 

* It is usually endothermic in nature, 

+ It is multidirectional, reversible and an 
imaginary process. 

Examples 

i. Pumping of water uphill. 

ii, Transfer of heat from cold 

interior part of the 
refrigerator to the hot 
surroundings 


AG = 4-ve — ► non-spontaneous reaction 
AG - -ve — > spontaneous reaction 
X 


\ 


Do Not Mix 


It is expected that all exothermic reactions are 
spontaneous. But it is not always true. Some 
endothermic reactions are also spontaneous in 
nature. 

The spontaneity of a reaction can be measured 
by study of the free energy of the system 


MEASUREMENT OF ENTHALPY OF A REACTION 

There are two basic methods to measure the enthalpy of reactions 

* Experimental methods 

** Glass Calorimeter 
> Bomb Calorimeter 

* Theoretical methods 





(S 


a 


Heat of reaction of those reactions 
can be measured by calorimeter 

J*hich are ln s|ngle step 



by GLA SS CALORIMETER 

• Glass calorimeter is used to me 

• By using following relationship 777 ^ enthal Py of reaction. 

q = m * sV ° f feaction is calculated. 
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where m=m assnf 

“mss 01 reactant 

s =Snecir!f. u. Ulnt 



Thermochemistry 


s “Specific heat of 

BY BOMB CALORIMETER"^ 111 ^:z s ™ aure 

• It gives more accurate enth , 

• It contains steel ves«i i- Tnl Py °f combustion fA <■ 3 

• Platinum 

• £f mre 01 °» is namtaiJSf,', 0 T 

• When mass of reactants is in * ' 20 atm ‘ 

HESS'S LAW O F CONSTANT speetfc heat rnt Mil be fcj/. 

step or different steps. ‘ “"slant either that reaction completes In single 

A . AH 


\ 


D 


\AH, 

\ 

B 


AH, 


a iy 

/ 

C 


/ 


Example 


AH= AH i +Attj + AHu 


Single step process 

2NaOH+COa — ^Ns2C03+H20 


AH ,=-89.08 KJ 


AH s =-48.06 KJ 
AH 3 =-41.02 KJ 


=> Two step process 

NaOH +C02-»NaHC0 3 
NaHCO 3 +NaOH->Na2C0 3 +H20 
According to Hess's law 
AHi =AH 2 + AHs 

-89. 08=-48. 06-4 1.02 
-89.08=-89.08 

BORW-HYBER CYCLE , It enables us to calculate the lattice 

Energy change in cyclic process ns Bom-Hyber eycle. 

eneigy of binary compounds (ionic), to is 


LATTICE ENERGY . . fu e enthalpy of formation of one mole of the 

. Lattice energy of an tonic ciy ^ STP . 

ionic compound from go ^^ eci directly. 

. i attire energy cannot be deternm of Born _Haber cycle. 

. Lattice eneriy can be oMa™ d fctoing stmetto. hooding and properties of 
. Lattice energy is m 

ionic compounds. 

Applications jnfl 

It is applied to det ^ ic co mpounds 

> compounds 


> Structure o omp0 unds 
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Chapter 7 


Thermochemistry 



1. 


2* 


4, 


10 , 


II 


12 . 


13, 


14. 


PRACTICE EXERCISE (gf 


Which one is not a state function 
(a) Internal energy 
(c) Gibbs free energy 
If AH value is less than zero 
(a) Exothermic, 


^ w (b) Enthalpy 

(cj Gibbs free energy * [dj Work 

than reaction be 


(b) Endothermic 

(c) May or may not be Exothermic or Endothermic 

(d) None of these 

If internal energy of the system is increased. 

(a) Change in state of the system may occur 

(b) Temperature of the system may rise 

(c) Chemical reaction mav take place 

Id) AIL 

Which is true for a spontaneous endothermic process? 

(a) AH<0 (b) AQ< 0 v 

(b) AS<0 AG>0 

wSSSSSiS?* of 4H and AS W M h sStS«K ive ' T 11 ' H rcacUon 

(0 Has ar i teaeasl „g free energy ,‘dj d ' Pmd ' nl 

— 1S stud\ about energy of a chemical system 

3233 BS BSfes-- 

STS' ln ^ 

(c) surrounding- , ,} p1ast 

Unit of heat in SI system is C State 

(a) J ■ 

(c) Cal Jb) KCal 

Anything which depends upon initial a n l nSf, * * , 

(a) environment mua an ,T. ,“ naJ state of a system is 

(c) state function * tbj surrounding 

Totai energy 0 f a system is (d) ent halpy 

laj F .E +K.E, 

(c) K.E+heat energy |h) P. E+heat energv 

Mathematical form of first laur ,,r td) U-E +mechanical pnermr 
(a) 4H= q[J rst law of thermodynamics is & 

(c) AE=q x v (b) AE=q + w i/ 

SSSSZS* heal evo 'ws is called (dl 01 abm ’ e - 

a ^' s Pontaneous (b) spontaneous 

IH1 mr/vl-i 


IS 


Cu SO^ + z n-^2n SOd +C u i 

fc! tEKESE ,e ” Uo " 

Pumping of water uphill is 
a spontaneous process ‘ 
(c) irreversible process 


(d) exothermic ■ 

(d) Exotherniic' leOUS reacllon 

w) 1 proce “- 
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Thermochemistry 


16 , 


17 . 


icuonv 

(b) temperature 
(d) all of the above ■ 

T-n * 4 . _ _ _ . 


18. 


19 . 


Steie funcUoH, the rmcroscoTS!5^^^^"H 
(a) path of reaction P P pert y of system, depends upon 

(cl final state (b) initial state 

Which one of the following is a e tat „ * (d 2 mitial and fmal state . 

(a) pressure g 13 a state Unction? 

(c) enthalpy 

When enthalpy of reactants i 

(a) endothermic _ * 

(c) non-spontaneous g) exothe“ 

Enthalpy of a reaction can be measured by 

(a) glass calorimeter t (h) manometer 

[c) Barometer (d) thermometer 

Enthalpy oi combustion for food, fuel and other compounds can be measured 
accurately by 
[a) glass calorimeter 

f _ “fc ^ ^ « 4 - ^ 


IQJ ail oi the above i 

is higher than product, then reaction will be 

[} ^nnnlanpnnc 


20 . 


21 . 


22 . 


23 . 


24 , 


25 . 


26 . 


27 . 


28 . 


29 . 


30 


(b) bomb calorimeter* 
(d) manometer 


(b) 787J/mole 
(d) 790KJ /mole 


[b) surrounding 


(c) thermometer 
The lattice energy of NaCl is 
(a) -787KJ /mole. 

(c) 780KJ/mole 

Most of thermodynamic parameters are 
(a| system state f unc y5ns* 

SlTf a system can be calculated by which of foUowtog relationship 
(a) q.m X s X AT' £ 

(c) q=m x v x AT be calculated by following relationship. 

Change in enthalpy (HI of a syste ah=AE-PV 

(a) AH=AE+PAV* (d) fiH=AE+q 

Which of the following is correct (b) AE<aH 

(a) qp>fiv * (d) Both a & b 

Two^fundamental ways to transfer energy p ressure and volume 
(a) pressure and temperature (d) heat and volume 

(c) heat a ^ d YollOTving processes has alW ^co m bustion 
Sr— pound td) dilution of a solution 

(c) dissolution of be * ^ measurc d by calonmetei 

Enthalpy ^ ange Hcss’s law gj none 

(■» ho tit a ?;£reon«rsion of s» lid and jjf All - AK 

» mMUKlwhlc^ls correct relationship 

(a) AHf 

(cl AHcoinb 


fb) AHlatt 

[d) All of the above 


TTTTni 
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Chemical Equilibrium 


Chapter 8 

rate of cheivdcal reaptt^ 

The change in the^nuT — ACTION 

called rate of chemical rfa C f° nCentra ^ on °f the reaotr i 
Its units are mol.dm- 3 s i C ° n ' ' ° S W products Per unit time is 

L LSLlBRnm ^ 

An apparent state ofresTin — 

chemical reaction becomes equluole rate^ reacti0n where ^ rate of forward 
equilibrium. 4 the rate * reverse reaction is called chemical 

• Characteristics of Chemical Equilibrium: 

- It is established only in close system 

- t can be established from either side 
' it is a microscopic property 

S'l, Chenii ? equilibrium is established even then minute 
g continuously take place. These changes are called 
microscopic properties. 

r It Is a dynamic state. 


Homogeneous Equilibrium 

11 eterogen eu u s eq u ili hr in m 

A chemical equilibrium in which the reaction 
mixture and catalyst are in the same phase is 
called a homogeneous equilibrium e g. 

N° (g) 

+ 02( g ) ^ — 2S0 3 ( kJ 

A chemical equilibrium in which the reaction 
mixture and catalyst are present in different 
phases is called a heterogeneous equilibrium 

eg- 

VjOsfs) 

2S0 2 ( g ) + 0 2 (g) v. 2SQa<g> 




Time 


Difference 


betWR gnrev^|bl^nd^^reMere^ion 


Reactions 


Irreversible Reactions 


Proceed in 


both directions i.c. forW ard 


Proceed in one direction he. forward- 


reverse 



Reaction 


represented by (->) 


Dynamic 
Examples 


N i + 3 H 3 

ni i-h p C h 3 2 


Examples 

2Na + 2H 3 0 -* 2NaOH + H> 
2 H a +Q 2 -* 2 H 20 
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Reaction goes to completion usually 


Dynamic equilibrium state is absent.. 
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Chemical Equilibrium 


LaW of mass action 

C.M Guldberg and P.Waage Introduced this law in 1864. 

Statement: 

It states that the rate at which the reaction proceeds is directly proportional to ft 
product of the active masses of the reactants or their molar concentration. e 

Explanation; 

Consider a general reaction in which A and B are the reactants and C and D are the 

products. 


A + B 


LI l 


C + D 


Kr 

Rr « fA][B) 

Rf = K, [AJfBj 
Rr°C (C][Dj 
Rr = K r [CJfDJ 
Rf=Rr 

kflA] [B] = k r [C] {DJ 
On rearranging, we get 

k-Mp] 

k r [A][B] 

k f , 


Active mass means the concenlratm 
in mole dm'" of the reactants which 
alter as a result of chemical reaction 


k - MM 

' MM 


' m,hbr "‘"' “nstMt of the reaction. 


aA + bB^z^cC + tjD 


k ( =MM. 

WHAT IS K. ^ ^ 

concentrations ofthe reacttmts'i C °^ entration s of the products 
CHARACTERISTIC nl ^ IS CaUed equilibrium constant (Kj product of the 


Factors 



Impression 


Independent of 



■* "» K, valuTfor erfSSS* 

* Catalyst 

* Wheii~^ ” — 

Number of mole, - r , . 

has no units ^ " nu "*<* of moles of products The, 


When 
Number of moles n r 

kt- has som e units either^™* * number of 

^Hlgr cone Qr 







Chapter 8 


Chemical Equilibrium 


Hi? Pktn^ 


Particular 


Reaction 


Ester format! 

ijSsMlUJriil 

1*73 


Reactions 


Initial cone, 
of reactants 


Final cone, 
of reactants 


Mi pn i0a of u eeon,positi^ 

wXlm— m 


«-UUR+H 2 0 
00 RCOOH 
( b ) ROH 


Synthesis of 

nh 


Rate 

expression 


(a-x) RCOOH 
Jb-x) ROH 
E ^tRCOORIj H.n] 


[RCOOH] [ROH] 


K> 


(a-x)(b-x) 


00 'PC| ! 


(a-x) PCIj 


Kc=JPgj[0] 

[PC1 S ] 

V 2 

K,= 


V (a-x) 


N 2 0 4 -»2N0 2 N a +3H 2 ->2NH ? 


t^g: 


(a-x) N A 


K c = [NO a ] z 

[N,0 4 ] 

4x 2 


K - 


V (a-x) 


(a) N 3 

(b) Hj 


(a-x) N 2 
(b-3x) U 2 


K c " [NH3T 

4x s V s 


K c ._ 


(a-x)(b-3x/ 


RELATION B ETWEE N DIFFERENT EQUILIB UTirM CONSTANTS 

When concentrations are expressed in mole dm 3 , then 

aA+bB^=^cC + dD 


k -MM 


K„ = 


c c c d 

_ - C ^ D 




w A R 

In case of gases, we use partial pressure and Kc changes to K p , 

e d 


^ _ P cP D 

- a b 

P aP II 


Applications of K cl 


K 


7 

Kp = Kc(RT) “ =Kx(P) 40 = Kn(P/N) in 



An = no of moles of producls-no of moles of 



reactants 



R = General gas constant 



T - Absolute temperature 



When An = 0 then 



; K p = K* = K, = K„ 




I, 


Extent of reaction 


iticn backward reaciiuu will 
When Kc-l. 11 Kn , ..... .,™,i1ihrium is 


b, dominant before the equilibnum 
reached 

„ forward reaction will 


dominant 
reached 


When K-c ^ ^ 

equilibrium 


= I then reaction is at 


* Larger value of K c favours forward 

reaction. 

2 O, 30, (Kc= 1 0 3S at 25°C) 

* Smaller value of K, favours backward 

reaction 

2HF ^ H, + F, (Kc = 1 O' 15 at 2000°C) 

* Neither very small nor very large value of 

Ke favour equilibrium. 


N.+3H, ^2NH,(Kc=0.1 at25°C) 
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Characteristics of Kc: 

> Kc is independent of the initial concentrations 

> Kc changes with change in temperature 

> Kc may or may not have units 

a) Kc has no unit when An = 0 

b) Kc has certain unit when An ^ 0 


Note 

If Kr is very small then products will be very much unstable. 

If Kc is very large then the products will be very much stable. 

THE LE-CHATELIER S PRINCIPLE 
Statement 

This principle states that if a stress is applied to a system at equilibrium, the system 
acts in such a way so as to nullify, as far as possible, the effect of that stress 
Applications of Le-Ch a teller's principle 
There are four aspects 

(i) Effect of change of concentration, 

[ii] Effect of change of pressure. 
fHi) Effect of change of temperature, 

(ivj Effect of catalyst on equilibrium. 

Effect of change of concentration 


( An = no of moles of products - no of mole of reactants) 



aids the backward direction, 

only for the reversible gaseous 
and products are not equal 


equilibrium will shift 





Q 

Effect of catalyst on Equiph^:, ill ||i||il || f TTIIIIflWPI 

A catalyst does not affect tv, m 

reaction. It increases th^ * e ec I u ilibriuin DO<5jHri 

the time » attata the ’*"» *"■< 

APPLICATIONS O F CHFMTr At 

IN IWHTTRTPy 


introduction 


Reaction 


Conditions 
for 

maximum 
production 


Catalyst 


Favourable 

conditions 


Others 


F> Haber prepared in 1 933 , 

AH = -9 TAOn 

Removal of ammonia after regular 
intervals, 

■ Increase in pressure. 

Decrease in temperature. 


Pieces of iron crystals are embedded in 
fused mixture of MgQ, AIA and SiCk 


P= 200-300atm 
T- 673K(40Q°C) 


Equilibrium mixture contain 35% 
NH 3 by volume, 

Ammonia is separated by 
refrigeration. 

110 million tons ammonia is 
produced per anum, 

80% is used in fertilizer. 

13% Nitrogen fixation is done by 
Haber's process. — 


Synthesis of SO 


In contact process H,SOj is 
prepared . 

2S0,+0, — 


2 SO,, AH - -97.9kJ 


■ 


Continuous supply of 0 2 . 
Increase in pressure. 
Decrease in temperature. 


V 3 Os, NO or Pt are used as catalyst 


P= l atm 

T- 40G-500*C / 65<TC. 


rnArm PTinniTHT OF WATER . 

follows^nd the reaction U revere, ble. 

H,0 + HjO^ HjO +OH 

H' + OH' 

Kc[H 2 0]=IH*][0H] 

Kw = [H*1[OH]-10 14 at 25 4 C 
, „ t of W ater or dissociation constant of water, 
is called ionic product oi w a 


-W 


W 



O.l lxl O’ *4 

— """"hT 

0.30x10 w 

— — ""IS 

1.0x10 14 

- " 4-0 

3.00x10 14 

— “ loo 

7.5x10 14 







rhe negative log ol hydrogen ion 
concentration |H + ] is called pi* 

pH ■ -logtH*] 


pQH 

The negative log of hydroxyl ion 
concentration [OH ] is called pOH. 

pOH = -log[OH 1 


The idea of pH and pOH was 
introduced by a Danish biochemist, 

Sorenson, in 1909. 

* pH means potential of hydrogen 
ion concentration 
ir pOH means potential of 
hydroxyl ion concentration 


Conclusion! 

For neutral water 


pH = -log 10-7= 7 
pOH = -loglO ? = 7 


The negative log of K w is called pK w 

pKw — ^log K» 



APPROXIMATE pH OF SOME COMMON MATERIALS AT 25°C 


Material pH Material 


1.0MHC1 

0.1 

i Bread 


0.1MHC1 

U 

Potatoes 

5.8 

0.1M CHiCOOH 

2.9 

Rainwater 

6.2 

Gastric iuice 

2,0 

Milk 

6 5 

Lemons 

2.3 

Saliva 

6.5-6 9 

V inegar 

2.8 

Pure water 

7 0 

0.1M NaHCOi 

£i„A J ’ i 

8.4 

Ejigs 

7 8 

bott drinks 

3.0 

Apples 

3 1 

Cherries 

Tomatoes 

3.6 

4.2 

JZ 

Seawater 

8.5 

Bananas 

Milk of magnesia 

A 1 y kti t — 

10.5 

Grapefruit 

^ 3.1 

« ^ Ps| |“{ q 

1 0.05 M Na,CO. 

IU 

1 1 fi 

Oranges 

0.1 M NaOH 

-I- 1.0 

L 13.0 
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[Chapter 

I ONIZ ATI ON CONStaw^ 

The dissociation 

of (he ionized soeciec; ,‘ 'll' ’ an acid is the ratin nftK 

’ S l ° the m °lar concentration 2 SlLES* ° f m ° ,ar concentration 
HA , H,0 ~ H,o” + A " SPeC '“- 



* Dissociation constant „rl _, 

* When K* < 10 T^\£Z£* sho - ^ strength of an acid. 

Percentage of ionization- A mount of an acid inn^H xl00 

^^^^^^^-QQNST ^fTS OF SoS IS ^ 




Acid 

K. 

Relative strenoth 

HCI 

Very lar^e 

Very strong 

HNG, 

Very larpe 

Very strong 

thSO* j 

Large 

— i Z . 

Very strong 

HSO’i 

13x10^ 

Strong 

HF 

’ 6.7x10° 

Weak 

CHjCOOH 

1.85x10 1 

Weak 

HiCOjfHiO+COd 

4,4x10° 

Weak 

HjS 

1.0x10' 

Weak ~ 

NHT 

5.7x10'“ 

Weak 

hco 3 

4.7xlO' M 

Weak 

HiO 

1.8x10'- 

Very weak 


IONIZATION CONSTANT OF BASES (gtl 

The dissociation constant of a base is the ratio of the product of molar concentration 
of the ionized species to the molar concentration of unionized species. 

A" "t H2O a HA + OH 


** = 


[HA}[OH] 


M 


• Strength of base is expressed by Kb- 

• Any substance that accepts H+ or generates OH is a base. 

nrsQnrtATTnN CONST ANTS OF SOME BASES AT 25 C 


Base 

Ki, 

Relative strength 

■ NaOH 

Very high 

Very strong 

KOH 

Very high 

Very strong 

ralOHh 

High 

Strong 

nh^?h 

1 . 81 xl 0 ~ s 

Weak 

CHiNHjfMethvl& n '* ne ) 

4.38x10' 

W'eak 

C\ H.NHhlAnlUnej — 

4.7X10“' ; 

Very r weak 



i* 




The value of pK. and pKb can be defined and relate 

pK, = -l°g K« 

nku = -lOflKb 


Conclusion 

• Larger the pK* weaker is the acid and vice versa. 

• Larger the pKi, weaker is the base and vice v ei sa. 

• If the difference of pit, value of the two acids is one . 
is ten times stronger than the other. 


then acid with smaller pK a 


LOWRY BRONSTED ACID AND BASE CONCEPT 


Add 

Those species which donate the proton or 
have a tendency to donate protons are called 

acids. 


Ha sq 

Those species which accept the proton or 
have tendency to accept the proton are called 
bases. 


Points to he Remembered: 

> Smaller is pKa value stronger is the 
acid, 

> Smaller the pK b value stronger is the 
base. 

> Conjugate base of a very weak acid is 
relatively very strong base. 

> Conjugate acid of a very strong base 
is relatively very weak acid. 


Example 

> 


HA + H 2 O v H 3 O + A- 

(Acid) {Base) Conjugate Conjugate 

Acid Base 

K„x* t =[/r][o/r] 

K m xK t =K v = 10 14 at 25°C 


pK a + pK b = pK w (pK w = 1 4, at 25°C) 
pK a + pK b = 14 at 25°C 

COMMON ION EFFECT 

The addition ol a common ion to the solution of a less soluble electrolyte suppresses 

its ionization and the concentration of unionized species increases, which may come 
out as a precipitates, ' J 

Examples 


1 


The solubility of a less soluble salt KCIO 3 in water is sunnresseri bv 
addition of a more soluble salt KC 1 by common ion effect 1 ? > 

KC10 W) , 

KCU ; 

An addition of NH4CI in NH-OH salntinn 
OH- m due to the presence of a large excess ofNH^ 


k + w +oo, 

^ + Cl (aq) 




NH.Cl^^NH/^+cl^ 


m;^ + on m 
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B UFFER solutions 

Tin* Qnh i ” i ~ " — 


~ — w j 

The soluti ons , which^es) <=t «, 

a base is added to them' &t the cha ng e in th ■ ^™*****ilBB 

BUFFER CAPACITY ” ^ ^ **"**» ^ ^ am0Unt of « add 


or 


BUFFER CAPAflT'fY 

The buffer capacity of a c i .. 

i a particular range of pH U ° n 18 the ca Pabiiity 0 f a buffer to ■ 

Buffer capacity is developed bw, , ' ffer t0 resist change of pH 

“ ai y i ng the molarities nf « 

_ nues of its components. 



PH = pK, 

■ POH^pKv 


Henderson s Equ ati on for Acidic n„f f „ r 

pH=pK + logi^I 

[Acid] 


pH = 7 
pOH = 7 


Henders on’s Equation for Basic Buffer 

P OH-pK l+ !o 8 m 

[Base] 


Points to foe Remembered 

If [salt] = [pcid] then pH = pKa 
If [salt] > [acid] then pH > pKa 
If [salt] < [acid] then pH < pKa 


Characteristics of Buffer Solutions 

i) It has definite pH 

ii) Its pH does not alter either on keeping for a long time or on dilution. 

i n) Its pH is very slightly altered by the addition of strong acid or by strong base. 


* Applications 

The applications of buffer solutions are found in the study of 

> Clinical analysis 

> Chemical reactions 

> Nutrition 

> Soil sciences 

> Biochemistry 

> Molecular biology 

> Cell biology 

. UhTia of gH f fht.lv Soluble ionic compounds) 
SQl.TrRiT.TT Y pp^niTCT [Egtaa — - raised' to an exponent equal to the co efficient 

The product of the concentration o 
of the balanced equation. 


General Ry pressloa 


AA 


xA^+yB 1 


.-KIT 


B 


Examples 

PbCb(s) 

AgCi(s) 



P^ffaql + 2CHaq) JW 
Agffaq) + c aq 


Kao = 


1 . 6 x 1 0-5 
1.8x10 10 






Chemical Equilibrium 


Determination of Ksp from solubility of salts 

> Determination of solubility from Ksp 

> Prediction of precipitation 

> Effect of common ion effect on solubility 



* , 



Applicable for sparingly soluble 
substances PbCU, AgCl, Ca(OH) 2 , 



PbCrQ*. 


1 ' 

It is only applicable for those 
substances whose molar 





z 

f 



0 


a 


> If ionic product = k S|) 
solution is saturated, 

> If ionic product < k sp 

solution is unsaturated, 

> If ionic product > k* p 

solution is supersaturated 



4 
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2 . 


3. 


4. 


5. 


6 . 


7. 


8, 


9. 


10 . 
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P 


te)3 P 0 H ° f 'O' mo1 dm 



Chemical Equilibrium 


SE 


4130 




of an 


if 


(c) 2.0 

Kc value has 
(a) No units 
(c) Both a & b 


aqueous solution of HaSO. is 
(b) 2.7 
(dj 1.5 


(b) Units 

If a buffer solution or higher .i, {dl Nonc 
W St rong acid and strong? •"* is t0 ** nwde we use 

(b) Weak acid and strong base 

mi X ea £ ? Cid and tts 5311 with strong base 
((l)\Sr r ik baseand its salt with strong add 

pKn'is 2 what* \vi 11 '] mM ht-' pH ' M ‘ Ur ,,Mxnl m w < ulmo,i,r 1 -"" > >« ^rm buffer it 

( a ) 0 [l>jl 

Vri i . Id) any one 

AgCl dissolved with cone (2.\10 a) Ksp will be 

(a) 3.6x10-8 (b) 3.6 x10 s 

(c) 7.2xl0- 8 (d)4x!0-* 

In which of the following equilibria will Kc and Kp have tfic same value? 

(a) PCI, ^ PCI , + Cl, (b) N. + 3H, ^ 2NH 3 

(cl 2CO + O, ^ CO, td) N, + 0,^2NO 

Which of the following will not change the concentration of ammonia at the 

equilibrium? 

(a) Increase of pressure (b) Increase of volume 

(c) Addition of catalyst (d) Decrease of temperature 

pH of an aqueous solution is 5.5. The hydroxyl Ion cone, in the solution would 

S -5.5 "» - 8 - 5 

(c> 10 85 


(d) 10« 5 

Fo/a m iction involving only gases at 25°C. the equilibrium constant can be 

OJ a reactl ° f nmlaritv Kc or partial pressure, Kp. Which is true about 

expressed in terms of molarity, ivc. uj p f j 

the numerical value of Kp: 

(a) Kc is generally greaer than p 

(b) Kc is generally less than Kp 


(c) Kc is generally equal to Kp 


generally ^4 mo les of reactants and products are equal 

(d) Kc is equal to Kp U tne 


Which of following is not a ^ NHa 

(a) KOH (d) BFj 

(c) PH 3 r „ c ^ a buffer when dissolved in water to make l liter of 

Which set of solutes will form a 

solution? 

(a) 0.0002M HC1 mo le of HNO3 

mi n 0 mole of NaCl with ■ r 


(b) 0.2 mole ol Nava ^ Q 4 mo j e of NaOH 

tc) 0.4 mole of CHaCOOB of H C1 

(dj n 4 mole of NHa witti_0 1 ^21 
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Chemical Equilibrium 


13. 


14. 


15. 


16 


17* 


18. 



22 . 


25. 


W hich one of the following aqueous solutions will be basic? 

(a) NaCI " (b) Na 2 SO* 

[e) Na 2 C0 3 (d) FeCh 

The value of K\v in an acidic aqueous solution at 298 K is 

la) >10 -h (b) <10 14 

(c) 1CP 4 (d) 10 14 

Reaction which proceeds in both directions is called 

(a) reversible (b) irreversible 

(c) spontaneous (d) non -spontaneous 

Chemical equilibrium state is 

la) dynamic state (b) static state 

(c) free state (d) unidirectional state 

Conversion of reactant into product in unit time is called 

(a) rate of forward reacUon (b) rate oi backward reaction 

(c) rate constant (d) rate co efficient 

At start of reaction, the concentration of reactants is 


23. 


24. 


26. 


fa) high 

[c) according to K. 
[products] 


(b) low 
(d) constant 


>Kc favours 


[reactant] 

(a) Law of mass action 
(c) Forward reaction 
Unit of K is 
(a) moles 2 dm +6 
(c) moles + 1 dm** 

In case of gases, Kc is replaced by 

(a)K. 

(c) Kp 


(b) Rate expression 
(d) Backward reaction 


(b) moles* 2 dm 46 

(d) Kcniay or may not have units 


Rate expression for ammonia synthesis is 


fb> 

(d) K 


(a) Kc=x2/(a-x)(b-x) 

(c) Kc-4x?/(a-2xF(b-x) 


(b) Kc=x 2 /v(a-x) 

[dj Kc -4x 2 v'J / { a -x) (b - 3x) 3 




n 


is 


n. 


(a) Mole fraction 
(c) Partial temperature 

[Product] 

[Reactant] 


(b) Partial pressure 
(d) Molality 


(a) Forward reaction 

(c) Equilibrium stage 

When the value of is very small, then 

(a) reaction is at start 

lc) reactant cone, is minimum 


lb) Backward reaction 
(d) Reaction completed 


(h) product cone, is maximum 

S vS us ' d 10 >p “ d up lhe reacUon " [C 5 “ST 

(b) V 2 0 5 and Pt 

(c) Fe 

(d) Pieces of Fe crystals are embedded in „ 

Temperature for preparation of S0 3 is m »dure oi MgO, AI 2 O 3 and SiOa 

(b) 400' C 
(d) 200°C 


(a) 400-500°C 
(C) 600*0 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 
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Chemical Equilibrium 


35. 


36. 


37. 


38. 


(a) more than 7 111 Water > pH will be 

(c) equal to 7 (b) less than 7 

Idea of pH and pOH was nut r„ M) no effect 

(a) Gibbs put fo ™ard by 

(c) Sorenson (b) Einstein 

Negative log of molar M Chadwick 

(a) pH concentration of H + ions is called 

(c) pKa fb) pOH 

Ka<10 3 means (d) pKw 

(a) Very strong base (bl v weak __ iri 

(c) Verv strong acid i ,\ er ^ v \ eaR ac , 

A ' , u , (d) Very strong salt 

Any substance which accepts H* is base, favours the concept 
a Lowry s (b) Lewis 

(cj Arrhenius (d) None of these 

Conjugated base of a weak acid is 
[a) weak (b) strong 

(c) moderately weak (d) unstable 

When sparingly soluble salt is in equilibrium with molar concentration oi its 

oppositely charged ion then the product is called 

(a) common ion effect (b) solubility product 

(c) dissociation constant (d) dissociation constant for an ac id 

Solution having the property of a very little change in pH on adding a small 

amount of strong acid or base is called 

(a) buffer solution £ norma solution 

fc) standard solution W) neutral solution 

Addition of CH,COOH and CH 3 COONa 

!?j SSrSi h , r gw- •> * « 

Which one of the following is a buffer solution.^ 

(a) brine (d> solution of CuSCu 

(c) glue , determined from 

Solubility of any salt can oe a (b} ^ 

(a) IG (d) Ksp 


39. 


40 . 


The^pH of human blood is 
(a) 7.00 

ay debasing the pressure, 
(a) volume is decreased 


(b) 7.35 
(d) 7.80 

the reaction will go to that direction where 
(b) volume increased 
(d) no. of moles of specie decreased 


IS&SSS • achieved * 

(a) reactants Id] cataly 

(c) base 




I 1 * 



SOLUTIONS 


&: 
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Chapter 9 


Eveiy sample of matter with „„. r 
phase. uniform property 



S and n fixed composition is catted a 


SOLUTION 


A homogeneous mixture of u 

substances is called solution. ° r more fc nds of different 


molecular or ionic 


In the case of a solutm r 

solid is the solute. n 0 a 8 as or solid dissolved in a liquid, the gas or 
Generally. Ihe component of a solution, which Is smaUer amount. Is calico 


(i) 

(ii) 

Solvent 

(ii) GeneraUv^the^omnon 11 °t ^ <1S ^ S ° lid in a IiC|Uid ' t,lc liquid is the solvent, 
solvent ponent of a solution, which is in larger amount, is called 

Example 

\\ in n sodium chloride is dissolved in water, sodium chloride is the solute and water is 

(he solvent 

CONCENTRATION UNITS OF SOLUTIONS 


Particular 


Definition 


Expression 


Units 


Percentage composition 


Solute in percent of solvent. 

lour ways of expression of percentage composition 

W 

1- — % it is a weight of solute dissolved per 1 00 g of solution 

W 

2 - Y— % it is volume of solute (cm 3 ) dissolved per lOOg of solution. 

W 

3 __% » is a weight of solute (g) dissolved peri 00cm’ of solution 
V 

4 H. % it is volume of solute (cm 5 )dissolved per 1 00 cm' of solution 

V 


Expressed by percentage (%) 


In volumetric analysts 


MOLARITY 1r . . 

The number of moles of a solute disso v 

per dm 3 of a solution, 

Symbol 

It is denoted by ‘M\ 

Examples tcMnOi solution 

0. 1 M NaOH solution and 0-02M K. _ 


Molar Solution 


A solution whose 
molarity is one e.g. 1M 
NaOH solution. 
(40g/ 1 dm" of sola) 


— 
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I 


Molarity(M)= 


Moles of solute 


Molarity(M)= 


Volume of solution in dm 
Mass of solute 


of solute * Volume of Solution in dm 


Molar mass 


MOLALITY 

Definition 

The number of moles of a solute dissolved 
per kg of a solvent. 

Symbol 

It is denoted by 'm\ 

Example 

0.1m NaOH solution, 0.01m HCl etc* 

Formulae 

w . Number of moles of solute 

1- Molality (m)=- 


3 



Molality fm) 


Mass of solvent in kg 
Mass of solute 


d. 


Mo bit Solution 


A solution whose 
molality is one e.g. 
1m NaOH solution. 
(40 g/ 1 kg of water) 


1 


x 


Molar mass of solute Mass of solvent in kg 


MOLE FRACTION 
efinition 

e ratio of the number of moles of a component to the total number of moles of all 
the components of solution. 

Symbol 

It is denoted by X* r jfl 

Explanation 

Let us have components A,B and C making a solution and their number of moles are 
n*. n 8 and n c respectively. X A , X„ and Xc are their mole fractions and are given below:- 

BI T I 




n 


X 


n A + n B + ll c 
n 


H 


'El 


n A + n n +n 


x c = 


B 

jV 


"i+n.+n 


Normality 





The number of gram equivalent 
of the solute dissolved per dm 3 
■ of a solution. 

0, IN NaOH 0.02N KMnO* 


* The sum of the mole fractions of all tkn 

(one). ' e corT1 Ponents of solution must be unity 

* To get mole percent mole fractions is m „i« ,. , 

* Jhere are no formal units of mole fSchni P by 100 ‘ 

PARTS PER Mn J.T ATJ ie Iraction - 

Definition 

The number of parts (by weight or volume) of 

parb5 (by ***«■ - -luL, 

Symbol 

It is denoted by 'ppm 1 . 


ppm = _ Mass of solute 


Mass o l solution 






Formula 


ass 

Percent Symbol 


Parts per 
million 


Solutions 


Parts per 
billion 


Parts per 
trillion 


ppm 


ppt 


Formula 


ppm =z _jMass of sol ute 

Mass of soluti on X 1 0< 

pph^ _Mass of solute B 

Mass of solution 


pp t== . Mass of solute 
Mass of solution 


xlO 


ii 


““ sel ® ^smsmmm^ATWN 


UNITS 


Name 


Molarity 


Molality 


Mole 

Fraction 


Pasts Per 
million 


Symbol 


M 


m 


X 


ppm 


Units 



moles dm ' 1 

Useful in 
stoichiometry, 
measure by volume. 

Temperature dependent, 
must know density to 
find solvent mass. 

moles kg ' 1 

Temperature 
independent, useful in 
special applications 

Measure by mass, must 
know density to convert 
to molarity. 

None 

Temperature 
independent, useful in 
all kinds of solutions. 

J p 

Measure by mass, must 
know density to convert 
to molarity. 

ppm 

Temperature 
independent, useful 
for small amount. 

Measure by mass, must 
know density to convert 
to molarity. 


TYPES OF SOLUTION 


State of 
Snlutc 

State of 
Solvent 

Examples 

r 

Solid 

Liquid 

Sugar in water, jellies. 

Solid 

Gas 

Dust particles in smoke 

Solid 

Solid 

Metal alloys pearls, opals 

Li Quid 

Gas 

Mist fog, clouds 

Liquid_ 

Liquid 

ft T ^ 

Liquid 

Solid 

Gas 

“ Alcohol in water, milk 

‘ Mercury in silver, butter 
Air 

Vjcl -J 

Gas 
Gas J 

Liquid 

Solid 

K in water. CO? in water 
iTTarknrbed by palladium 


Types of solutions on «*> »**•* of .1 .ub.unc„ 


llinurv Solution 


A homogenous mixture of 
two substances is called 
binary solution 


water + sugax 


Ternary Solution 


^J^enous mixture ot 
three substances is called 
ternary solution 
"^iT+ sugar+^ateT 


Quaternary 1 Solution 


A homogenous mixture of 
four substances is called t 
quaternary solution 


salt + sugar + water + lemon 
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Types on the basis of saturation 


l f ii sat m ated 
Solution 


Saturated 
Solution 


An unsaturated solution is a 
solution, which contains less 
amount of sol ute than is 
required to saturate it at 
that temperature. 



A solution that can hold no 
more of the solute at a 
particular temperature is said 
to be a saturated solution at 
that temperature. 


Super Saturated Solution 


Solution that is more 
concentrated than a saturated 
solution is known as super 
saturated solution. Jf a 
crystal of solute is added to 
this solution, the excess of 
solute crystallizes, 


Types on the basis of miscibility 


Solution of completely 
misc ible liquids 


Alcohol & Water 
Alcohol & Ether 


Solution of partially 
miscible liquids 


Phenol & Water 
Triethylamine & Water 
Nicotine & Water 


Solution of immiscible 
liquids 


Benzene & Water 
Carbon disulphide & Water 


0 


0 


j_pper Consulate Temperature 


Water - Aniline system = 1 67°C 
15% water solution. 
Methanol — Cyclohexane = 

49,1 °C 

29% methanol solution. 


3 


Dilute Solution 


A solution, which contains 
relatively lower 
concentration of solute. 


Concentrated Solution 


A solution, which contains 
relatively higher 
concentration of solute. 






PHENOL WATER SYSTEM - 

* At 25 C p Solution of phenol and water rnntainc + , 

» Upper layer is saturated phenol with water yCrS ' 

5/o solution ot phenol in water 
I henol is solute while water 
► layer I., »>™t 

• 30* solution of water pll ™ pl,en '> 1 - 

Water is solute while nhennl a *■ 

• At 65.9C, the both layers meiw n T * S °' Vent 

. Z n 'T ning 340/0 Phen01 & 6e% water Qther l ° form a homogenous mixtur 

critical MluUon^mpelair LW ° COn J u 6 ated mixtures me , rtp ■ 

‘ temperature or upper consulate temped m one another callei 

i 

. 
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Solutions 


idem^_a™_n ctmdeal sm iT Tm f} 


Ideal solution 


A B attractive torces are equal in strength 
with A - A & B - B attractive forced 


Volume of solution is cquivalenttosum^T 
_ voiumes ot all components i.e. AV = 0 


Enthalpy change is zero i.e. AH = 0 


Non-ideal solution 


A B attractive torces are not equal in 
strength with A - A & B — B attractive 


Volume of solution is not equal to sum of 
volumes of all components i.e, AV^O 


Obeys Raoult'slaw 


Enthalpy change is not zero i.e. 

t\H ^ 0. 


Shows deviations from Raoulf s law 


RAOUL'FS LAW 

Statements 

Mathematical 

Representation 

Symbols 

Conclusions 

The vapour pressure 
of a solvent above a 


p vapour pressure of 
solvent in solution, 

The relative lowering 
of vapour pressure is:- 

solution is equal to 
the product of the 
vapour pressure of 
pure solvent and the 
mole fraction of 
solvent in solution. 

P = P°X] 

p° vapour pressure of pure 
solvent. 

x l . mole fraction ol 
solvent. 

> Independent of 
temperature 

> Dependent on cone, 
of solute. 

The lowering of 
vapour pressure is 
directly proportional 
to the mole fraction 
1 of solute. 

Ap = p°X2 

Xn - mole fraction ot solute. 

Ap = lowering of vapour 
pressure. 

> constant when 
equbniolar 
proportions of 
different solutes are 
dissolved in the 
same mass of same 
solvent. 

1 

The relative lowering 
of vapour pressure is 
equal to the mole 

*E = x, 
, p “ * 

£p/pO = relative lowering 
of vapour pressure 


. .. ... nnnrnti ar » volatile! 

R s> nn It's Law (wbenboth_£- — E— 

. . : nns on x-axls and vapour pressure on y-axis 

* Graph is plotted between comp 

. I f composition of solution i . vo]atile thus low boiling) 

> Component A is 7CJ volatile thus high boiling) 

> Component B 1S 30 \ res0 f pure components. 

po, & po R are partial P r ^ SS ctra ight line will produce m graph, 
ulte solution is ideal «'«? m of partal pressures of components re. 

At oofnt G P. of solution 


* 

* 


At point 
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Vapour Pressures of Liquid-Liquid Solutions 

Binary mixtures of miscible liquids may be classified as 

(i) Ideal solutions 

(ii) Non-ideal or real solutions 

[1] Ideal Solutions 

A solution which obeys Raoults law is called ideal solution. 

Examples 


(i) benzene -toluene solution 

(ii) benzene ether solution 

(iii) chlorobenzene-bromobenzene solution 

(iv) ethyl iodide-ethylbromide solution 


Zeotropie Mixture 

A mixture or solution which distills 
zeotropie mixture. 


over ^ ie change in composition is called 


Fractional Distillation nf M :. rfl1Tr llf - „ . 

"technique by whidTdifW^i T*. tuwt °- U woh g uids 

their different boiling points is caUed fractional dlstufaUon" 0ther ° n ^ baS ‘ S ° f 
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-Ideal Solution., J ®* 5tL 

A solution or mixture whi rh a, 

• l hey show deviations n °^ 0 ' 3e y Raoult’s law id » 
structures i.e. size JL™" 1 ^° ult ' s law due |.' ,ll, t! nonW eal solution. 

. Formation of such solufL ? ^^lecular forces ^^ *" thdr ™ lfiCular 

Azeotropic Mixtures dCC ° m P anie d by changes in volume and enthalpy. 

Those mixtures which boil at constant * 

composition at any temperature like a and distU ™er without change in 

mixtures. pure chemical compound are called azeotropic 

Types of Deviation 

-me Ration of non-idMl so , UUons 

• Positive deviations " p 

• Negative deviations 


Definition 


Reason 


Graphical 

Representation 


Examples 


Positive Deviations 


When the vapour pressure is greater 
than that pred icted by Raoult’s Law 

i i . ‘ “ ™ — 


Solute — solvent interaction is weaker 
than solute - solute or solvent - solvent 
interaction. 



Negative Deviations 


When the vapour pressure is lesser than 

tha t predicted by Raoulfs Law 
1 < . 


Solute - solvent interaction is stronger 
than solute - solute or solvent - solvent 
interaction. 


i = LOG Ctthpcrtihwi A“ 000 

Lo.°c 

POSITIVE DEVIATION 


Ethanol-water mixture boils at 78 1 C 
with 4.5% water and 95.5 /« alcohol, 
vs l °r is lower than the boiling point 
of ethanol (78.5-C) and water (100°C). 



A = 100 composition A - 0.00 

B-0.0D B-10Q 

NEGATIVE DEV I AXIOM 


Hydrochloric acid solution in water is an 
example of negative deviation, HC1 forms 
an azeotropic mixture with water, boiling 
at 1 1 0°C and containing 20,24% of the 
acid. 


SOLUBILITY 


I - crttute in the solution when it is in equilibrium with the solid 

The concentration of th fpmDe rature is called solubility 
substance at a particular ten ^ OR 


r i,,i„ dissolved in lOOg of solvent at a particular temperature is 
Number of grams of soiure 

called solubility- 





Chapter jg§ 

^dT^Saturated solution of NaCl in water at 0°C contains 37.5g of NaCl in 100g 


(11) 


of 


water. 


The solubility of CuSO* in water at 0°C is I4.3g/100g while at 100‘C it is 


75.4g/100g- 

Factors Affecting Solubility 

• Nature of solute 

* Nature of solvent 


* Pressure (in case of gas) 

* Temperature 

Solubility Curves 

A graphical representation between temperature and solubility of its solution is called 
solubility curves. 


Types of Solubility Curves 

(a) Continuous Solubility Curves 

ioo 


f ^60 



0 10 20 30 40 50 60 70 80 90 ” 


Continuous curved lines are analyzed as 

— Straight 


Temperature PC)^ 


Lines. 


lb) 


Abrupt 


NaNOj, KC1, NaCl 
CaC h, KNOt 


* — Decline- 

Discontinuous Solubility Curves 

f 16 Qi" a)<iS 


Ce 3 (SO,) r ? 



20 40 


Temperature^ 100 


X-axis 
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Solutions 



ColliKalive I’ronerh 


The property which depends 
upon the number of particles 
of solute and solvent but 
independent of the nature of 
the solute. 


oiist itntivc 


The property which depends 
upon the arrangements of 
atoms in a molecule. 


Additive Prune ru 


Those properties which are 
sum of individual component 
of a substance e.g. molar mass 
ofH,SO< 


Examples of CoUigatlve Properties 


ffl 
(Hi 

(Hi) 

(iv) 


Lowering of vapour pressure 
Elevation of boiling point 
Depression of freezing point 
Osmotic pressure 


r 


The word colligative means "bound 
together in a collection" and is used 
because a collection of solute particles 
is responsible for the observed effects. 




nfWMilSF 

(i) Solution should be dilute. 

(ii) Solute should be non-volatile, 
^iii) Solute should be non-electro lyte. 



Lowering of Vapour Pressure 

. Addition of solute in solvent decreases the vapour pressure of solvent. 

* Lowering of vapour pressure depends upon no. of molecules of solute and mass 

of solute* 

p* 

Ap_ n ; f or solvent and 2 for solute) 


o 


n,+n 


Ap^n. 

P° n 


Ap _n 2 ^ 
o a n. 


(ri 2 = 0) 

mass in g of so lute (W z ) 
Molar mass(M 2 ) 


mass in g of solvent (Wj) 


Molar mass (M t ) 


Ap W 2 Mj_ 

T 7 m 2 w, 

p* W a M 

w, 
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. Boiling point of Hap in 

0.052*Ci.e 100.052 C. m0 Ial boiling P oint constant or ebu|]j os 

. Boiling point elevation value is Pi 

constant denoted by K b . wi n he boiling point elevation 

. Higher the concentration of solute, greater wii 

ATb (Elevation in boiling point) 

ATb<x molality 
ATb a m 

ATb * Kt,m 

W, 1000 


nt 


AT b =K b 


M 2 ' W 


M,= 


K 


AT. W 


W 

x— ^-xl000 


l 


Measurement of Boiling point elevation 

The boiling point elevation can be measured by LandshergeTs method. The apparatus 
consists of four major parts, 

(i) An inner tube y 1 

(ii) A boiling flask 

(iii) An outer tube 

(iv) A thermometer (Beckmann s thermometer) 

Depressio n of Freezing point 

Addition of solute in solvent will decrease the f™ 

• Freezing point of H 2 0 will decrease h . i Q ov “ eez3n g point of solvent. 

-1.86 C. y -8b C in solution of urea and glucose i.e 

* Decrease in freezing point is mi , 

constant denoted by Kf. C molal freezing point constant or ciyoscopic 

ATr = Ti-T 2 
AT f a molality 

& Tf = Kr m I 

ATf is called depressing r 
ATr=Kf j000W i ln freezii 

M,x \y 


;i ng point 


M0lar ” IaS80,s< » Ut e(M a ) -Jb.1000 W 


^f S5H£5ffiEa CafFie.,|.„ „ 


-Ci ^ asure 


th„a. 

method. of depression of freezing P 01 







.com 
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Beckmann s method. 

The apparatus consists of three major pam 

a- A freezing tube. J P 
b, An outer larger tube, 

C ' A l3rge jar contai ning a freezing mixture. 



No. 

Solvent 

B.P. < t ) 

Eh{ "C/tti ) 

F.P. ( *C ) 

K r ( °C/ni ) 

l 

Acetic acid 

US 

3.07 

17 

3.90 

2 

Water 

100 

0.52 

0.00 

1.86 

3 

Benzene 

so ~l 

2.70 

5.5 

5.10 

4 

Ethanol 

79 

L75 

-1 14.5 

1,99 

1 5 

Ether 

34.4 

2.16 

,-116.3 

1.79 


ENERGETICS OF SOLUTIONS 

The quantity of heat energy, that is absorbed or released when a substance forms 
solution, is termed as heat of solution. 

Enthalpy of Solution 

The enthalpy or heat of solution of a substance is defined as the heat change when 
one mole of the substance is dissolved in a specified number of moles of solvent at a 

given temperature 


HYDRATION 

The phenomenon in which water molecules surround and interact with solute 
ions or molecules is called hydration. 

. The number of water molecules surrounding an ion depends upon the charge 

. Charge charge/size, higher the charge density greater will be the 

number of molecule surTOundingit. number of water molecules as 

- zgzx SiTSSfS 5 *- >» «* 

Size ’ ■ ...mi i 1P surrounded bv less number of water molecules as 

V compare hTveion because it has less charge density due to its larger 

Size ‘ - n-mmded bv water molecule is called hydrated ion. 

The ion Which is su ^ which surr0U nd an ion are called water 

The number ol water 

molecule^of hydration^^^^^^ which are part of the crystals are called water 

of crystallization specific number of water molecules are callec 

The compounds that hate i 

hydrates. be removed by heaUng of substance. 

Water of crystallization can 


Hydration Energy of amount of heat evolved when one mole a gaseous ions ar 

The hydration enel ’® ‘ „ m flnitely dilute solution, 
dissolved in 1 > h ,oO) H*(aq) AHh = - 1075 kJ/moi 
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Solutions 


TOtOLYBIS nmHnre acidic or basic solutions 

JP^teSteracttons between salts an wa e „ nomenon is known as hydrolysis, 
are called hydrolytic reactions and this phenomcm 






The Result of Salt Hydrolysis 


j No. ( 

Sait made from 

Example 

Nature of solution 


Strong acid with high pK, + 

Strong base with high pK* _ 

“ NaCl.KNOj, 
Na-iSO^ 

Neutral 

2 1 

Strong acid with high pK, + 
Weak base with tow pK*, 

~~ NH*Clj, AlClj, 
CuSQi 

Acidic 

3 

Weak acid with low f pK, + 
Strong base with high pK* 

[ Na;COj, NaHCOj. 
CihCOONa ! 

Alkaline 

4 

Weak acid with low- pK* + 
Weak base w ith low r pK* 

CHjCOONH* 

Almost neutral 
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PR 


Jaj 1 moL^so]uy^ n ^ 50luUcins of H2SO4 is more concentrated? 

/I 1 normal solution W 1 m oial solution 

y,h;ch of the following unit nfmr™ . ^ M have same concentration 
Molarity ncentration is independent of temperature? 

(c) Mole fraction Molality 

X!?££ "* , °"°" ing 15 “ — * Of SUL g,s so luti o„. 

(b) Dust particles in smoke 
(d) Fog 


V 


to 


fa] Opals 
(c) Paints 

S Molarity ° llmg POint COnStam iS the r d°M 0f ^ e devati0n 0f b0!Hng 1)01111 

j ./ o f. fraction of solvent (d) Mole fraction of solute 

ATi ich of the following are the conditions of colligative properties 
(a) Non-electrolyte solute fbj Non-volatile solute 

(c) Dilute solution (d) All of the above 

Which has the minimum freezing point? 

fa) One molal NaCl (b) One molal KC 1 solution 

(c) One molal CaCl 2 (d) One molal urea soluUon 

Which of the following Is not a colligative property? 

(a) Lowering of vapour pressure (b) Freezing point 

(c) Osmotic pressure W) Elevation of polling point 

Which of the following substance do not show continuous solubility curve? 

(a) KCIO 4 SSm 

(c) K 2 Cr a 0 7 * d) Pb 2 

When common salt isdissove ■ Boiling point of water increase 

la) Boiling point of water debase gJ ^ SP^ above 

fcj Boiling point °f waterrn properties arK ) fixed composition is called 

Every sample oi matter ^ solvent 

(a) solute £d) phase 

fc) solution or more than two compounds is called 

1 fomogeneous mixture o ^ compound 

(a) solution (d) ion 

S.'SJ— of sofuUon .»* , » * “" ed 

. 


SoluUon wilt, 

(a) Super saturated s 


(b) unsaturated solution 
(d) dilute solution 


(cl »inra»<i noloUon ^ ofwatcr. unltof cooccntntlon used is 

1 Oml of alcohol dissoiv 


(a) % w/w 
(c) % v/v 


(b) % w/V 
(d) % v/w 
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* Schap ter 


9 



s b« 
ilyl 


SS. m 1kg of solvent ts called 

(d) mole fraction 



16 . 


Salt i 
acid 
has 
acid 
basi 


Suinber 
(a) 

(cl molality 

58. 5g of MaCl per 
solution will be 
(a)O.lM 
(c) 1M 


ldm 3 of solution of NaCl in water, the concent^ 


tio n 


<u 


(b) lm 
(d) 0- IN 


17 


aad 
jg bast 
acid 

< bast 


18. 


19 . 


20 . 


21 . 


22 . 


24. 


5 ^ miscible liquids. the two layers are 
(c) normal solution of each liquid 


ia \ no laver formation takes place 
f™ c volume of solution is equal to sum of volumes of its all components the. 


23. 


the solution 

(a) will be an ideal solution 

(bl will be non-ideal solution 

(c| will show deviations from Raoult’s law 

(d) both b & c 

The relative lowering of vapour pressure is 
fa) equal to the mole fraction of solvent 
b) equal to the mole •action of solute 

c redly proportional to the mole fraction of solute 
d)bothb&c c^3| 

. * v.' juori which distils over with change in composition. 

(b) 2eotropic solution 


laj idea] solution 

(d) non-ideal solution 

ai zeoMTinir. 0ver wnl * K)ut change in composition called 

(b) azeotropic mixture 


fi zeo tropic mixture 
ci amphoteric mixture 


Concentration "w * (d) ideal solution 

~ i .. u molecule when they are in equilibrium with 


w££j£i SSSr temperature is cajied 

w unsaturated solution solubility 

Solubility of KC10 3 gives td) su Per saturated solution 


a . continuous and fail 
discontinuous a ^. aolubu «y 


(clconUnuousand^ 


curve 


ofiSj£'° 1 “ b ““y curve 


25. 


]bl a MluUon'^ “ e ‘ ght fr0m Raoul,s law ls 

SLT^lnc * so,u,e . 


10 



in concentrated solution 
in concentrated solute 


26 , 


measured by 


U ’ M 

(a) boilinJ 1 3 ap P ar atus in Hi Landsb erger , s method 

I w g P° in t elevaJf Used to mflJ (d) n <>ne 
,c) Bering 0 f v a po u ^° n meas ure 

PfessLirg (b) denreecir-..-. noiflt 



www.topstudyworld.com 


w.' 


5.3 



28. 


29. 


30. 
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32. 
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34. 
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Water molecules surrm.nH 

(a) +ve ion ° Unds more arou^ 

(c) -ve ion 



ons 


The compounds in «+.- i_ m! Comj)lex ion 

(a) Hydrated ions 1Ch Water m °lecules a ^ U a ^J t0in 

(c) hydrates 

1 lydration is a process in which 

SS - 

10 Both ions and molooulL m0leculM 

(d) Both ions and molecules arc soH° Un ? d by soh, ' nt molecules 

Solution of Na 2 S0 4 will be ounde d by water molecules 

(a) basic 

(c) neutral ^ acidic 

ppm means ^ cannot be predicted without data 

(a) parts of solute in 1000 parts of solvent 

(b) parts of solvent in 1000 parts of solute 

ic) parts of solute in one million parts of solution 

(d) parts of solvent in one million parts of solute 

L molar solution of glucose in water contains weight of glucose 
(a) 180g/dm 3 (b) 170g/ dm 3 

(c) 190g/ dm 3 (d) 195g/ dm^ 

Water of crystallization can be removed by 

(a) drying (b) heating 

(c) evaporation (d) all of the above 

The relative lowering of vapour pressure is directly proportional to molality 

if the solution is 

[a) concentrated M dilute 

(c) saturated 


IblT t! ded are calJ ed 
Id) double salts 

Ed) complexes 


(d) all of the above 


which one of the following salt does not hydrolyzed 
, , M cr . (b) AlCls 

a) hazSCh (d} NH4C1 

(c) CUSO4 
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[EM1STRV 

h ° r chemistry which tc „„ 

tctricai energy. ' ° nCemed "Kb the inter-conversion of chemical 

al energy is converted into rh» ■ , 

al energy i s converted into eifW C - f ner ^ through electrolytic cells. 

u mt0 e iectricai enenw thrm,«h 


STATE OR WTTMPirp 


Jav^Sra a " al ° m ° f “ e ' tmtnt to a 


* Molecular form 

* Bulk / chunk 



Electrochemistry 


energy through galvanic or voltaic 


or an ion. It may be 


Rules for assigning oxidation number: 


C ’ ova len t comp ound 


y Molecular / Bulk / chunk 
Non-Metal - Non-Metal 

* Less electronegative non-metal = +ve 
■ More electronegative non-metal = -ve 

* Algebraic sum of oxidation numbers - 0 


St 

Diamond (C) 


0 

0 


Ionic compoum 


Metal - Non-Metal 
Metal = +ve 
Non-metal - -vc 

Algebraic sum of oxidation numbers 


= 0 


> Oxidation number will be equal to the 
charge on the ion. 


Polyatomic 


SS^ebraic sum of oxidation number is 
equal to charge on ijgtjom 


ionic compound 


oxidation number 


> Alwa ys 

+ve oxtdationjJi^B^ 


Covalent comm 


> Always 


With all elements 


5T -2 oxidation numbed normal oxides) 

V 2 ion numberfper oxides) 


* > 

~s 

y + 2 oxidation stole 


With Huorii 


HC1 ; 

bi0 2 1 


Bulk l chunk 


(+1)+ (-1) = 0 
[+4+202}] = 0 


NaCl (+l)+(-l) = 0 


Mono-atomic ion 


Cl 


-r 


A 


Poly-atomic ii 


SOr +6+[-2(4)j = -2 


Ionic compound 


NaH 


{+i)+(-n = o 


'ovalcnt com 


M,0 f+l(2)]+(-2) = 0 


H;0: -1(2) -2 = 0 

H;Oj; +1-1=0 

K0 2 i [+l+2(-I/2)J = 0 


OK>; [+2+2{-l)]-0 
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Electrochemis^ 



Oxidation 


> Gam in oxygen 

> Loss of hydrogen 

> Loss of electrons 
including anode reactions 

> Increase in oxidation 
state 


r 

w 






Loss in oxygen 


Gain of hydrogen 
Gain of electrons 
including cathode 


reactions 

Decrease in oxidation 
state 




Oxidation number oflA group (+1) 
Oxidation number ofll-A group (+2) 
Oxidation number of 1II-A group (+3) 


ELECTROLYTIC CO NT) U CTION 


Examples 

KjCisQt 

(+l)2+2Cr-2(7) = 0 
+2+2 Cr- 1 4 - 0 
2Cr =+14-2 = +12 
Cr = +6 

IN'aBrO^ 

1 +Br+{-2)(3) = 0 
l+Br-6 = 0 
Br = -5 
Br = +5 


Electrolytic Conduction 

Electronic f'nnrliirtiiiii 

* Conduction through fused or aqueous 
electrolyte 

* Conduction through solid metal 

* It is due to mobile tons 

* Due to free electrons 

• (..onduction increases with increase in 
temperature due to increase in ionization 

* ^ on duct i on deer ea ses with t e mperature 

due to increase in oscillations of cations 


Products of electrolysis p . 

(when electrodes take part in the reaction) Inducts ol electrolysis 

LL.smy inert electrodes of platinum or graphite) 


Electrolyte 

Copper 

cathode 

Copper anode 

CuSOj (aq) 

Cu 

deposits 

Cu (s) dissolves 
to form Cu 2+ 
ions 

Electrolyte 

Silver 

cathode 

Silver anode 

AgNO,(aq) 
and HNOj (aq) 

Ag 

deposits 

A £(s) dissolves 
to form Ag + 
ions 


Electrolyte 

Cathode 

Anode 

rbBr 2 {molten) 
NaCl (molten) 
NaCl (aq) 
CuCI, (aq) 
CuSG 4 (aq) 
KN0 3 (aq) 

NaOH (aq) 
J2SO4 (aq) 

Pb(s) 

Na(s) 

H2 (g) 
Cu(s) 
Cu (s) 
H 3 (g) 
H 2 (g) 

H,(k) 

Br : (g) 

cyg> 

C 

Cb(g) 
0, (g) 
0, (g) 
0 2 (g) 

(sL- 
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OSES OF ELECTRO! v^ T & 


Electrochemistry 


1’articnlar 


Extraction of Na metal 


Caustic soda from hrln.. 
Mg and Ca extraction 
Extraction of A1 
Anodized Al 


Purification of Cu 
Electroplating 


Description 


tusc< « NaCl is used 


j+~7 ^ uacaj 

iHractmn^cgurs from their fused ehinHH™ 


,.77— — ; — _ ..... .. 'u.ivu i rmjnu 

-^gctrolysis of fused bauxite ( s conducted 
■ilg Egred by making anode of Al 

Arnrvrtii io tvmjTTT _ c ■ 


_Anode i s made up of impure copper 


Copper, silver, nickel or chromium plating is done 
in electrolytic cell 


ELECTROCHEMICAL CELLS 

ihe cells consisting of electrodes dipped into an electrolyte which make the inter- 
conversion of electrical energy & chemical energy possible, are called electrochemical 
cells. 


Types of electrochemical cells: 

(i) Electrolytic cell: 

(ii] Voltaic or galvanic cell: 


Electrolytic Cell 

Voltaie/Galvanic Tell 

A cell in which a redox reaction occurs at the 
expense of electrical energy is called 
electrolytic cell. — — — - — — 


A cell in which redox reaction generates 
electric current through chemical reaction is 
called voltaic or galvanic cell. 

AnnHp \k — velv charued. 

Anode is +ve!y charged — — — — 

— 

Cathode is +vely charged. 

Cathode is — vely charged. — — — 


Chemical energy -» electrical energy 

' * . r ..... ^ ^ J 0 . i A ^ t i /mi t i riiii 


occur in the same c ompartmen t. — 

Notvspon taneous redox reac tiono^curg. 

Salt bridge is not used^ 


Sah bridge is not 

Used for the extraction of metals, pu 
electroplating and anodizing. j 


l. l ^ y i. l yj mm — - 

It consumes heat (end_p^ gSi£ 

- M |J "T 
_ „ e 


occu r in the separate comp art ment. 
Spontaneous redox reaction occurs. 


Salt bridge is used. 


Used for the measurement of electrode 
>tenlial 


It ixfin crates heat (exothermic) 


anode 
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vn i TATC OR GALVA NIC CELL 

Two half cells are present in voltaic cell 

• Left Half Cell (Oxidation Half Cell) cn 

Zn - electrode is dipped in 1 M solution of ZnSCU 

. Right Half Cell (Reduction Half Cell] 

Cu - electrode Is dipped in 1 M solution oi C11SO4. 

• Salt Bridge 

It is aqueous solution of KCl in a gel 

Working ^ ect both ^ half cells e i ec trolyUcaUy through the salt bridge 

> Close the external circuit by connecting the Zn & Cu electrodes. 

5^ The electrons will flow from Zn to Cu through external circuit. The 
following reactions will occur at respective electrodes. 

* At anode 

Zn,*) ► Zn 3 *, aq > + 2e* oxidation 


-> Cuiai reduction 


* At cathode 

Cu 2t ( a q] + 2e 

* The voltaic cell reaction is represented by 

ZnM / Zll^jaq) 1 M || Cll 2+ f a q) 1 M / CU(s) 

* emf of the cell 

eo = i.i a V 
Function of salt image 

> Sail bridge acts as a passage for the transfer of negative ions (SO* 2 ) from 
right half-cell to left half-cell 

> If the exchange of S0 4 2 ions is stopped, then the oxidation -reduction 
reaction will stop due to charge accumulation in both half cells 

Anode /TT\ Cathode 

/■ 



Zn 2 ^ _ >Cu 

ceuSoS; rZersTbteie^ Can reVerSC the 

ELECTRODE PQTRWTtat 

The potential set up when an electrode is HiniwH s 

at 298K called standard electrode nntMiHai « fl . n ° ne mo ^ ar solution of its own ior 
by E. C p0tmUal 0r sta ndard reduction potential, denote 

* Electrode potential, of any element, can h, , , 

standard hydrogen electrode (SHE calculated by comparing it wil 

STANDARD HYDROGEN ffSTTr * 

SHE consists of A 1 

• Glass Tube filled with H 2 gas at 1 atm t* 

platinum black is suspended in it. * ' t ' 1 ° l1 - coated with finally divide 



system menf 

• Electrode Potential ,- f Cl ?~ ed ab<)V e is dinner! "Tt^^*®***® 

tential of SHE is arbitrarily S T 1M solulion * HC1 

} considered as zero 



Supply Of 

Hydrogen gas ai 
P ™ i atm 


platinized Ft foil 

1MHC1 

solution 


SHE 


MEASUREMENT OF ELECTRODE POTENTIAL 

• Concerned electrode Is joined with SHE and form a voltaic cell 

• Salt bridge is used to connect both cells, filled with solution of KC1 

• Voltmeter is attached to measure electrode potential 

• Oxidation or Reduction occurs at SHE depending on die nature of die 
concerned electrode. 

. When reduction occurs on SHE then volt meter reading will be +ve . 

2(T4 f i + 2©' ” — ^ Hatgaa) 

SHE then voltmeter reading will be in -ve 




When oxidation occurs on 

H2{gaa) 

- 0.34V 



1M HCl 


■ lM OlSOj 



H 2 (g) 




porous 

partition 


Zn 


SO 


1M Zn SO, 


eH 

Cl 


a 


1M HCl 
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Electrode 

Anode 

Cathode 

Conductor 

Insulator 

Strong electrolyte 

Weak electrolyte 

Non-electrolyte 

Electrolysis 

Anion 

Cation 


Plate which carries electricity into the liquid 
plate at which oxidation occurs 

plate at which reduction occurs , 4 

A substance which conducts electric.ty but ts not chemically changed 

A solid non-conductor 
A liquid which is fully ionized 
A liquid which is not fully ionized 

A liquid which does not undergo ionization. 

Decomposition of an electrolyte by passage of electricity 
Negatively charged ion that travels to the anode durmg electrolysis 
Positively charged ion that travels to the cathode during electrolysis 


THE ELECTROCHEMICAL SERIES 

When elements are arranged in the order of their increasing standard electrode 
potentials on the hydrogen scale, the resulting list is known as electrochemical series. 


Element 


Electrochemical series 

Electrode Standard Reduction Potential 

(E) 


Li 



Li + Li 



-3.045 

K 



K + e -+ K 

, 


-2.925 

Ca 



Ca 2 ’ + 2e'-> Ca 



-2.87 

Na 



Na' + e— ► Na 



-2.714 

Mg 


s' 

Mg : ‘ + 2e-> Mg 



-2 37 

Al 

Zn 

3 

n 

n 

3 

(U 

yj 

Al” + 3e-*Al 
Zn’* + 2e-» Zn 

□. 

c» 

n 

3 

a 

H 

«* 

[* 

-1.66 

Cr 

Fe 

9 

a 

V- 

M - 

3 

yo 

tic 

5S 

3 

3 

Cr ,+ + 3e-*Cr 
Fe' + + 2e ->Fe 

HI 

rc 

3 

V. 

5‘ 

cr? 

3 

95 

u 

“v 1? r 0 

-074 

A A A 

Cd 

3 

etc 

Cd 1 ' + 2e‘-+ Cd 

3 

3 

fra 

-U.44 

Ni 

e 

n 

V* 

Ni : ’ + 2e->Ni 

Cl 

s 

O 

Sr 

K 

-0.403 

Sn 

fe* r 

O 

*-* 

a 

0 

Sn ! * + 2e-> Sn 

— fe 

O 

3 

wv 

3 

-0.25 

Pb 

I 

c 

Pb ! * -i 2e'-> Pb 

■8 

3 

a. 

-0.14 

h 5 

Cu 

3 

f— *■ 

FT 

fee* 9 

3 

u 

2H + 2e Hj 

Cu + 2e ->Cu 

ft 

3 

r-. 

a' 

F° l. 

[A 

c 

o 

3' 

m 

Sfl 

-0.126 

0.000 

Cu 


95 

rti 

3 

Cu + e Cu 


<rq 

ft 

s 

+0.34 




I, + 2e‘ -> 21 



+0.521 

Fe 



Fe” + 3e ^Fe 



+0.535 

Ag 


f 

Ag + e 



+0.771 

Hg 



Hg* + 2e-> Hg 



+0,794 

Bn 

ir 



Br, + 2e->2Br 



0.885 

ci, 



Cl, + 2c'-> 2C) 



+ 1.08 

Au 

in 



Au*' + 3e -> Au 



+1.360 




F, + 2c-»2P 



+ 1.50 
+2.87 
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(i) Prediction of the feasibility of a , 

The Electrochemical series tells us that . ^ reaction 
; m „ f E -- values of the Uvo £ ‘ 

. :.r- -rtorf-aTlVP tnpn thft _.n . r u !’ 


Electrochemistry 


cum of E : values of the two half cell reartT™ 3 reaction is leasible or not. lf me 
it is negative then the reaction will not be Sto* 1 **’ **“ ’* feasible and if 

(Ml Calculation of the voltage or emf of the ceU 

strode hating higher position in series will act as an anode, oxidation will take 

place on it 

* Electrode having lower position In series, will act as cathode, reduction will take 

place on it 


ace on n 

Comp arisen of relative tendency of metals and non metals to get oxidized 
or reduced 

• Value of the electrode potential shows, either the metal or non metal is oxidized or 
reduced 

Greater value of standard reduction electrode potential greater will be the tendency to 
accept electron and undergo reduction and vice versa 

(iv) Relative chemical reactivity of metals w111 be its 

su-rs 

su ass^SS 

the electrochemical senes, 
displace Mg from solution of MgSCh. 


mm sbs 


called primary cells 


called primar^cclls^ — rn^rv7ndsi' ver 

mercuo^^ 

oxide battery — — — — - . qqurjULATOB 


Secondary cells: 


L.V U-hui^ I, are 
rai led seconda rily — 

Ni-Cd^battery^d fuel cells. 


LEAD ST 0 RAGE^ ATT EB ^- 

Introduction: ^„|i 

> it is a secondary 


LEAD 


^Metallic Lead (Pb) 
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Electrolyte: 

> 30% H 2 SO 4 having density 1 . 2 5g Aim- 

Discharging: 

> Ph + Pb0 2 + 4H+ + 2S0 4 - 2 ■> 


Electrochemi 


istry 


2PbS04 + 2 H 2 O 


Recharging: 

^ Anode and Cathode of the battery is connected h> the anode & cathode of g 
source of high voltage. 

2PbS0 4 + 2HsO > Pb + PbOs + 4H + + 2S0^ 2 

Note: 

> Concentration of H 2 S0 4 decreases during discharging and it is restored on 
recharging, 

> Density of H 2 S0 4 decreases from 1.25g/rfm 3 to 1.15g/dm 3 during discharging 
and it is restored on recharging. 

> Lead Storage Battery consists of 6-cells and each cell produces energy of 
2-volts. 


ses: 


> It is used in car batteries 


DIFFERENT BATTERIES 


Particulars 

Alkaline 

battery 

AgO battery 

Nl-Cd cell 

Fuel cell 

Type of cell 

Primary 

Pri mary 

Secondary 

Secondary 

Anode 

Zn rod 

Zn metal 

Cadmium 

Porous carbon impregnated 
with Pt 

Cathode 

MnOj 

Ag 2 0 mixed 
with NaOH 

NiCb 

Porous carbon impregnated 
with Pt 

Nature of 
Electrolyte 

Electrolyte is 
basic 

Electrolyte is 
baste 

Electrolyte is 
basic 

KOH is electrolyte. 
It operates at high 
temoerature 

Voltage 

1.5V 

1.5 V | 

1.4 V 

75% bond energy into 

tv 

Uses 

Toys, watches, 
tape recorder 
etc. 

Battery, 
electronic 
watches, auto 
exposure 

Mobile phones 

LIVLU ILIlj _ 

Used in rocket as a fuel cell 

1 1 

" — ■ — - — - — ■ — 

camera 

— m __ 

J 
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11 
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PRACTICE EXERC 


E I petrochemistry 



then which 


ss— 

'■ f b)Ag 

o'f ‘i m rT ^ * S passed through Ci.sn ‘, d) N ' 0nc 

Si; S*SSK !5 

Si’rnL 15 ^ P ° SUed at anode C m! ^ l0llr of ,|K ' solution becomes fade 

Stronger the oxidizing agent pm.i 1 M m possible 

(a) Oxidation potential * 1 g c ter is the 

(c) Redox potential Reduction potential 

;™ Ch hns maMm um oxidation „uml J d)cm ' of « l! 

(c) S (b) Cr 

SS d of J he foU ^ «H is no, rechaigeabte? 
g SS ragC baUe,y C>) Silver oxide ceil 

In an electrolytic cell current (lows? ^ N ' Cd CC " 

(ji) from cathode to anode in outer rircuit 
(bJ ™ m a ™de to cathode outside the cell 
(e) From cathode to anode inside the cell 
fd) both b fit c 

Which of the following is true in the case of Zn-Cu cell? 

(a} The flow of electrons lakes place from copper to zinc 

(h} of copper electrode is less than that of zinc electrode 

(c) Zinc acts as an anode and copper as cathode 
(cl} All are correct 

hi a galvanic cell 

(a) Chemical energy is converted into electricity 

(b) Chemical energy is converted into heat 

(e) Electrical energy is converted into chemical energy 

(d) Electrical energy is converted into heat 

The degree of dissociation of week electrolyte increases as 
(a) Pressure increases (b) Dilution decreases 

(c) Dilution increases td) None 

Molten NaCl conducts electricity due to the presence of 
(a) Free electrons (b) Free molecules 

(c) Free ions (d) Atoms of Na and Cl 

In which of the following reactions, occur at cathode? 

(a) Cu 3 * + 2e~ Cu (b) Cu + 2e~ Cu J * 

fcj Hg + CX HgO W Mg+ 0 ; MgO 

Electricity in voltaic cell is produced due to 
(a) neutralization fb) oxidation 

(cj reduction W) both b fit c 
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14 . 


15 , 


16 


17 , 


18. 


19 , 


20 . 


\ 2 


L 


22 , 


23. 


Chapter 10 


Electrochemistry 


In electro lytic solution conductance of electricity is due to 


(b) ions 
(cl) electrodes 

£bj non-apontaneous reaction 
id) all of above 

(b) reduction 
(d) decomposition 


(b) reduction 

(d) all of above represent same entity 


(a) free electrons 
(c) metals 

In electrolytic celf electricity carries 
(a) spontaneous reaction 
fc) neutralization 
Reaction at anode is called 
(a) oxidation 
fc) redox 

In an electrolytic cell cathode provides electrons to 

(a) +ve ion fb) -ve ion 

fc) neutral atom Id) does not provide any electron 

In Galvanic cell* electrons flow from anode to cathode through 
(a) external electric circuit fb) salt bridge 

fc) movement of ions td) all o3 the above 

Decrease in oxidation number is called 
(a) oxidation 
(c) oxidation -reduction 

For the measurement of standard electrode potential, Zn is dipped in 
(a) 1M ZnO solution (b) 1M ZnSO^ solution 

{c) L5M 2nSCh solution (d) 0-1M ZnSOi solution 

Right half cell contains electrode 

fa) A1 fb) Zn 

(c) Cu (d) Fe 

ZrWZn*^, IM | |Cu« jaql lm/Cu^ is representation of reaction in 
fa) Daniel cell fb) Down's cell 

fc) Voltaic cell (d) Nelson’s cel] 

Salt bridge transfers 

fa) electrons (b) anion 

[c) current fd) ions 

Voltaic cell can be recharged by 
(a) by addition of fresh solution 

fb) by replacing external circuit with external source of electricity 

(c) by removal of solution 

(d) by heating it 


24, F’j of an element can l>c calculated by comparing it with 

fa) New electrode of same element 
(b) SHE 


fc) 1M solution of ions of respective element 

fd) 2M solution of HC1 


£ ). 


26. 

27. 


Temperature for the measurement of 
(a) 298K 
(c) 30°€ 

H-» gas in SHE is filled at pressure of 
(a) 760mm of Hg 
fc) 780mm of Hg 

Potential of SHE is considered as 


standard electrode potential is 
(b) 300K 
(d) 31 OK 

fb) 750mm of Hg 
fd) 800mm of Hg 



(a) zero 
fc) constant 


fd) multiple of l 


KIPS Entry Test Senes 







29. 


30. 


31. 


32, 


33. 


34. 


35. 


36, 


37, 


38, 


39, 


40, 


42. 



is 


fb) KCI 
(cl} KBr 
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(,) KOR 31 USet! 1,1 sal1 .ridge is 

(c) K_NOj 

Electrode potential of 7 n 

(a) oxidation Zn 

(b) reduction 

S ^Nation-reduction 

^ ) depends on the mn 

Ust of elements based onh° if* COUpled electrode 
la) periodic table Mrogen scale is called 

(c) periods tb) groups 

i . e . el ^ ment that act as an < ^ Petrochemical series 

electrochemical cell anode ays have 

(a) higher ' " — — 

(c) in middle fb) lower 

In galvanic cell Zn acts as an an „a W) n0 cffcct of Position 

ta) greater" 8011 * ° f * andaid reducU °" 

Greater value oi sta 03ddatSo . n Potentialsfd) none 

(a) to get oxidized ^ ™ llcUon P° tentiai greater will be tendency 

[c) to accept electrons Sbotfb^df 


position tr 


o fn™ t a reduction potential, smaller will be tendency 
a to form positive ,ons (b) to form negative ions 

[c) gam electrons (d) an are possible 

Secondary cell is 

(a) rechargeable fb) non rechargeable 

(c) electrolytic cell (d) Daniel cell 

Lead accumulators are 

(a) secondary cell fb) primary cell 

(c) voltaic cell (dj both a & c 

Density of H2SO4 in lead accumulator is 

fa) 1.2J5g/cm 3 fb) 1.3g/cm 3 

(c) 1 . 20g/cm 3 (dl 11 5g/cm 3 

Capacity of one lead accumulator cell is 

fa) 1 . bvolts fb) 2 volts 

(cj 3 volts (*-b 1 volts 

In alkaline battery, the anode is made up of 

(a) M11O2 gj Zn . . 

(c) AgO- (d) caclmlum 

The strength of solution of an element whose electrode potential is to 
measured is (b] , N 

^ (d) 1M 


lx 


lm 


4 1 . Apparent charge on atom in molecule is 


(a) valency 
fc) oxidation number 
Voltaic cell is a 
(a) irreversible cell 
fc) alkaline cell 


fb) coordination number 
(d) charge number 


(b) reversible cell 
fd) all of the above 
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Chapter 10 


In KaC^Oy. the oxidation number of chromium is 
(a] +7 (b) +6 

(c) -7 (d) -6 

44. Percentage of sulphuric acid in lead accumulator is 
(a) 40% " (b} 25% 

(c) 30% id) 50% 


Electrochemistry 


45. 'Hie reduction potential of Zn is 

Ea) 0.76 (b) -0.76 

(c) -0.55 (d) 0,55 

46. The half celts are interconnected through 

(a) wire (b) salt bridge 

(c) electric circuit (d) no connection exists 
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REACTION KINETICS 


Chemical Kinetics 


The studies concerned with rates of chemical reactions and factors that affect the 
rates of chemical reactions and the mechanism of reactions constitute the subject 

matter of reaction kinetics 


CHEMICAL REACTIONS 

The breaking of pre-existing bonds and the formation of new bond is called chemical 

change or chemical reaction. 

On the basis of rate of reaction,, chemical reactions can be broadly classified into- three 

types; 

(1) Very fast reaction (AgNCb+NaCl-*AgCl+NaNQa) 

(2) Very slow reaction (SFe^HiO+Oa— ^FeaOa.SHaO) 

(33 Moderately slow reactions fCiHsOH+CH^COOH— tCHiCOOCaHs+H^O) 


RATE OF REACTION 

The change in concentration of a reactant or a product divided by the time taken for 
die change is called rate of reaction. 


Rate of reaction 


Change in concentration of the substance 
Time taken for the change 


Units of rate of reaction; 

\ ] 

The units for rate of reaction arc moles dm' s' 

Types of reaction rate; 

Average rate 

The rate of reaction between two specific 
time intervals is Called average rate. 

Rate of reaction = 'dx/dt 


NOTH! 


her a gas phase reaction, 
units of pressure are used in place of 
molar concentration. 



Instantaneous rate 

The rate at any one instant during a 

specific interval of time is called instantaneous rate. 

Comparison of instantaneous and average rate; 

* The average rate and instantaneous rate are equal for only one instant in any 
time interval, 

* At the beginning of reaction, the instantaneous rate is higher than the average 
rate. 

* At the end of reaction, the instantaneous rate is less than the average rate 

The average rate will be equal to instantaneous rate, when the time interval 
approaches zero. 


The rate of a general reaction. 

A 


B can be expressed as 
Rate of reaction - 


dt 


dt 
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Chapter'll 


Chemica! Kinetics 


■■l^lycularih 


Rati? ( 


— Produce 



^ !*l_JrSTt^ 

SPECIFIC RATE CO^ Ant — ^ 

Definition: “~ — ^®£ClTYCOpfSTAJJT 

The rate of reaction when the con 

spn ific. rate constant of a chemical reacti^i^ 5 ^ reac ^ an ^ s are unity is caHe 
Explanation 

According to Jaw of mas, action for a general chemical reaction, 

aA + hB -* cC + dD 
Rate of reaction = k[Af [fi] b 


R^ite of reaction = k[Af [B] b 

k t iS SP f^ fiC ratC Constant or velocity constant for the reaction. 

• Let [Aj= Imol dnv3 and [B] = i mo\ dm* 

Rate of reaction = kxT xl* 1 =k 


* Under the given conditions, k remains constant, but it changes with 
temperature. 


NOTH 


there is only one factor i e. 
temperature which affects the 
specific rale constant 


ntff,r, n n> Between Rate nf Pfact 1 "" Rate ConsUnt of Rtactton 


Rate of reaction 


The change in concentration of a reactant 
or a product divided by the time taken lor 
ihe change is called rate of reaction. 

Its unit is mol dm l s 

it depends upon concentrations 

ri ^rhnK 

It varies with the passage of lime Jntkl 
given conditions, 

Example: 

Kate of reaction k[Aj l p i 


Rate constant of rcairtlflin 


ft is the proportionality constant, which is 
represented by It* in rale equation. 

Its units depend on the order of reaction 
It is independent ol I he concentration ul 
reactant or products. 

Ii always remains constant under ihe 
given conditions, 

Hxamplc: 
aA’t-bli — * Product 

Rate 

k=- 
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RATE DETERMINING STEP 

When the reaction completes In more than one step, i hcn the slowest step will give the 
overall rate of reaction, thus slowest step ol such a reaction is ca e rate aetennim^g 

step. 


DETERMINATION OF BATE OF REACTION 

. Determination of rate of reaction involves the measurement of concentration of 


* 


FC 11 (_S- 

Graph is plotted between concentration of reactant and time & we get a curve. 


Select any two points in a curve. 

Make a right angle triangle of these points. 

Getting the tanG of right angle triangle, we shall get 


Rate of reaction 


Change in concentration of reactant 
Change in time 


METHODS FOR THE DETERMINATION OF RATE OF A CHEMICAL EACTIQ N 


Physical Methods 


Techniques 

Details 

Spectrometry 

■ Spectrophotometer is used, 

■ Reactants and products absorbs LLV, I, R radiations 

■ Amount of radiation absorbed give rate of reaction 

Electrical conductive 
method 

■ Conductometer is used 

■ Conductivity depends on the concentration of ions in the solution. 

■ Conductivity of ions of reactants give rate of reaction 

DiJatomctrk method 

■ It is applied to the reaction in which volume of solution is 
changed, 

■ Volume change of a reaction is proportional to extent of reaction, 

Optical rotation 
method 

■ Polarimeter is used 

■ Reacting molecules rotates angle of rotation of plane of polarized 
light 

\ alue os angle of rotation gives information about rate of reaction 

Refraetometric 

method 

■ Refractometer is used 

■ It is applied to the reaction in which change in refractive indices 
occurs. 

1 1 ansi omut ion ol glucose into alcohol can be analyzed regarding, 
rate of reaction through this method 


Chemical Method 
* Titration 
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Chemical Kinetics 


Nature of 
reactant 


Concentration 
of reactant 


Surface area 


Light 


Temperature 


' K)rv ^ t ! ve 

oWecrons rat » ofrwcti 


' ui electrons pre^nr in ■ raTC c>f react 

NeuSSfeui^Iu^j feacti w thaf {^f** 1 * lhe rt ® c,ivi, y of reactant 

gsias^tK------^ 


Grtater conce^^'f 1 ^^ ofreactanlmototaT 


concentration of reacw L C)1 reactanl molecules. 

reaction will bc h]gh ‘ tan,s . more effective collision, Ibus rate of 

n casc of rcacianu in thej _ ... 

concentration is increased by 


Son^ti^^onc^mSn 10 concamation of reactants 

increases four times * KaCtant become double and rate of rcaciion 

C^rMtiTsurfe’cv '^’rca of ™ .^ a, f ™"cc ()t comact „ f m „ ]ccuks 
T^,^.^-A’S^ xuki > IfSyM be- rate of reaction. 

' , y travcl ln me form of photons. 

lotons bave energy depending on frequency of light. 

minimum time' ™ & 10 re3ClimtS W ’° m> ac,,vated implex in 
Light increases the rale nf rea^ifYn . 


, By mcreasing temperature, the mimher of collisions of molecule 
increases 

Rate o( reaction increases by increase in temperature of reaction 
On increasing temperature by 3 OK, the rale of reaction becomes doubted. 

Arrhenius equation: K = Ae ^' ffr (it gives us the quantitative effect of 
temperature on rate of reaction. 


ORDER OF REACTION 

The sum nf all the exponents to which the concentrations in Lhe rate equation a re 
raised is called order of reaction. 

OR 

Lhe number of reacting molecules, whose concentration alter as a result of the 
chemical change, is called order of reaction. 


aA + bti — — -*■ P 


J = k[Af[Bf 

Order of reaction = a+b 


IMPORTANT POINTS 


• The order of a ‘reaction is an experimentally determined quantity and cannot be 
Inferred simply by looking at Lbc u a ' : I '° ,i conation. 

• The sum of lhe exponents in the rate equation may or may not be the same as 

in a balanced chemical equation. 
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Chemical Kinetics 


* Hie order of reaction provides valuable information aboui the mechanis 
reaction. i 


m of 


* Maximum order of reaction ts three 

■ Order of reaction can be zero or can be in fraction 

* Order of reaction is related with rate equation and is controlled by rate law 

■ Order of reaction help us determine mechanism of reaction 

* If the molecularity and order of reaction is same then it is said to be a sunu^ 
reaction. Otherwise It is complex reaction. 

The chemical reactions are classified as: 

* Zero order reaction 
r First order reaction 

r Second order reaction 
^ Third order reaction 

* Pseudo first order reaction 
r Fractional order reaction 


EXAMPLES OF ORDER OF REACTIONS 
Zero order reactions 

Photochemical reactions are usually zero order. 

First order reaction 

N2O5- 2NO2+W2 


Second order reactions 

(i) 2CH3CHO -2CH 4 +2CO 

(ii) NO+O^NCh+Q* 


Third order reactions 

fi) SnCl 2 +2FeCl3-^SnCl4+2FeCl2 
(iij 2NG+CI2— 2NQCI 


HALF LIFE PERIOD 

The time required to convert 50% of the 
period. 


reactants into 


products is called half-life 


Example 

W Half-life period of N s O„ at 45'C is 24 minutes, 

(ii) Half-life period of ";U is 7. 1x10 or 710 million years. 


IMPORTANT POINTS 


reM ° n IS proportional to <h« i* 

inlUafroram r aton'Sre2unS.' :t ' t,n ' S lnv ' r “ ly Proportional to the squart* 

In general ior the reaction of nth order: ■ 








rti 
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METHODS to ng TEgMi^ 

f irsss^ i ^ SEastss 4^ 

•gWJSS** 

(ih) Different meiwi 
(iv) Half life method* 0 ** 

V Method oflarge excesg 


Chemical Kinetics 


ENERGY OF ACTtv a tfyfj 


The minimum amount of enerjv . , 


IMPORTANT POINTS 


complex, ^ tranSlUOn state before into product called activated 

mnis and pr ° ducts - 

Effective collislof produces products * ““® f ° f activaUon * 

^SfS.SSr 1, m0leCUleS have certam «l ™mde In 

When the energy of products is lesser than reactants, the reaction is 
exothermic. 

When the energy of products is higher than reactants, the reaction is 
endothermic. 

Energy of activation of forward reaction is less than backward reaction for an 
exothermic reaction. 

Energy of activation for backward reaction is less than forward reaction for ar 
endothermic reaction. 


ARRHENIUS EQUATION 

According to Arrhenius 

K - Ae"“ T 

In this equation 

K - specific rate constant 
A = Arrhenius constant. 

It tells us about collision frequency. 








Points to b ' explains the effect of temperature on the rate constant of 

> exponentially related to activation energy and temperature. 

» When a graph Is plotted between ^on x-axis and log k at y-axis. a 


straight line Is obtained with a negative slope. Actually. ^ has negative 
sign so the stra ight line has two ends in second and fourth quadrants. 
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Chemical Kinetics 


tan 0 = - slope of straight line (a - v £ quantity 
y because 0 is greater than 90° and tail o? ancle 
more than 90* is negative) 


a line parallel to x-axis 
is drawn to measure 0 



1/TCK- 1 ] 


-E 

> Slone = — — — — Unit of slope is Kelvin 

* 2.30 3R 

r This equation helps us to determine activation energy of the reaction. 

> E* = ‘Slope x 2 3Q3R 

> Unit of activation energy is Joule mole 1 , greater is value of activation 
energy smaller is k value hence smaller will be the rate 


CATALYST 

h substance „ which alters the rate of a chemical reaction, but remains chemically 
unchanged at the end of the reaction, is called catalyst. 


CATALYSIS 

Fhe process, which takes place in the presence of a catalyst, is called catalysis. 
fypes of Catalysis 


1- Homogeneous catalysis 

In this type of catalysis, the catalyst and the reactants are in the same 
phase and the reacting system is homogenous throughout. 


Samples 


2S0 2iol + O 


N0{gJ 


aiflj r “ 


CH 3 COOH rsui + CiHsOH 


H+ 


[S(|J T "— 


2S0 3(B ) 

CHjCOOC J H 5<a< „+H 2 O le , 


2- Heterogeneous catalysis 


IS^ n o g ^eo^ S catIS lySt ^ fr ° m ° f reaCUjnt ’ Cat3lySiS 43 '** 


Sample 


4NH J(t)+ 50 a( , ) 




4N0, e( +6H 2 0, w 
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• Catalyst is mort ; 

• Catalyst should not 'in'* When u >s in |lr*J 

• Catalyst cannot **** chemical C(11 M ly 

• Catalysts n rP c „ ' *f it a r eariion- f( '1, lbrlUm slat 


Chemical Kinetics 


P° w dfr form. 


Cit-il,™,, 1 K *art a reariin et f U: Uibnum slit® r 0I_n 

Catalysts are specific f, Uon: « only W„ * tale of reaction. 

* poisoning n ««re. ' r6 thc cne «Sy of activation. 

* Addition of -x Curs w hert anv & 


Examples 


Addition of ininuHt , ° Urs whei1 ^vfcreifm 

R ma y be ' V m CfUalySt iscal icd p£3£jf£ nT v f iV,ty ° f Ca,a)vsL 

> Te^ anem Pawning ~ '' 

temporary poisoning 


: of H2O2 


ACTIV ATION OF CATATTfiT 


Poison V*O s /Pi. 


Promoter 


Substance that increases the *■ 

catalyst of the caLalyst, ^ catalyst is called promoter or activators or 


Example 

Cu promotes activity of N1 in hydrogenation of oil. 


Inhibitor 

Z'tnfysl 8UbSUn “ rCdUCeS Ule rate 01 reacUon *» « is called inhibitor or negative 


Example 

letraethyl lead is added to petrol which acts as Inhibitor or negative catalyst. 


Autocatalvst 

In some reactions, products formed act as catalyst called autocatalysis. 


Examples 

* I lydro lysis of ester gives acetic acid which act as catalyst, 

“ The reaction of oxalic acid with acidified KMnOs, MnSG-j is produced Mn* 3 ions 
act as auto catalyst. 


ENZYME CATALYSIS 

Enzvmes are biocatalvticaJ proteins, which increase the rale of biochemical reactions. 

* The substance on which an enzyme can attack is called substrate, 

* The point through which an enzyme attacks on substrate Called active site. 

* Each enzyme has its own active site, 

* Engines are highly specific for substrate, 

. En^me and substrate forms enzyme -substrate complex, which then breaks 

into product and enzyme. 

* The name of enzyme usually ends on as * 
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Ezamplcs 

Urease, Zymase, Dehydrogenase, Hydrolase, Maltase 


CHARAC TERISTICS OF ENZYME CATALYSTS 

The catalytic activity of enzymes is greatly enhanced by the presence of 1 rf 

enzyme or activator 

* Enzyme catalysis is highly specific e g. urease catalyses the hydrolysis of urea only 
«nd it cannot hydrolyse any other amide even methyl urea. 

Enzyme catalytic reactions have the maximum rates at an optimum 

temperature, ' m 

The pH of the system also controls the rates of the enzyme catalysed reaction 
and the rate passes through a maximum at a particular pH, known as an 
optimum pH, The activity of enzyme catalyst is inhibited by a poison . 




2 . 


3 . 


7 . 


8 , 


9 . 


Chemical Kinetics 



10. 


ii. 


Chapter 11 


PR 


The rate of reaction 

(a) Increases as the reaction proceeds 
b Decreases as the reaction proceeds 

e Remains the same as the reaction ‘proceeds 
W1 May decrease or increase as the reunion proceeds. 

1 he addition of a catalyst to the reaction system, 

\a] Increases the rate ol forward reaction onlv 

(b) Increases the rate of reverse reaction. 

i,c) Increases the rate of forward but decreases the rate of backward reaction, 
[dl hit it. ases the rate of forward as well as backward reaction equally. 

The specific rate constant of a first order reaction depends on the 

(a) Time (b) Concentration of the reactant 

(c) Temperature (d} Concentration of the product. 

On increasing the temperature, the rate of reaction increases mainly because 

(a) The activation energy of the reaction increases 

(b) Concentration of the reacting molecules Increases 

(c) Collision frequency increases 

(d) None of these 
-dlNaOsj/dt represents 

(a) Rate of formation of N a O s (b) Hate of decomposition of N a O & 

(c) Order of (Jie reaction (d] None. 

The value of activation energy is primarily determined by 

(a) Temperature 

(b) Effective collision 

(c) Concentration of reactants 

(d) Chemical nature of reactants and P™duc s 
Sum of exponents of molar concentration 

(a) Order of reaction Average of reaction 

(c) Rate of reaction 

Spontaneous reactions are ^ $i ow 

(a) Moderate (tf) n0 t natural 

(c» Fast concentration of reactants is negative. It shows 

(a) ’concentration ofreacUntdoc^ not change 

(b) Concentration ol product 1 . 

(c) Concentration ofreac tant decrease^ 

(d) Concentration of reactant 

Unit of rate of reaction is 

(a) Moles dm 3 sec-' 

[c] Moles sec-' i 

When a graph Is plotted he j 

When a grapn ^ hich hag ^ end m 

is obtained with a negative si pc |b) u and UI quadrant 

[aj 1 and II quadrant (d) u and IV quadrant 

(c) ill and IV quadrant 


(b) Moles dm 3 
{d) Mol 1 dm 3 set 1 

on x-axis and log k on y-axis a straight line 
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13. 


14, 


15, 


16 , 


17 , 


18 . 


19 . 


20 . 


21 , 


22 , 


23 . 


24 , 

25 , 

26 , 
27 . 


Rale of disappearance of reactant is equal to 

(a) Rate of ruction (b) Rate of formation of P^uct 

to} Energy released during reaction (d) a and b 

Rate of reaction, when concentration of reactants art a e 31 as umt\ is railed 

(a) Arrhenius constant tbl Moleculanty 

[c) Specific rate constant fd] Ideal ra.e c ons an 

Order of reaction of 2N205->2Ns0^+02 is 


(a) First order 
(c) Third order 

For 3* 1 order reaction, the half 
concentration of reactants 
(a) Single 
[cl Cube 

Which order of reaction obeys the relation U /2 = 1/^a 


(b) Second order 
(d) Zero order 

life is inversely proportional to initial 
fb) Square 

(d) Raise to power four 


fb) Second order 
(d) Zero order 


(a] First order 
{c} Third order 
Radiations are absorbed in 
[a) Spectrophotometer method 
(c) Optical relation method 
Activated complex is formed due to 
(a) Pressure 
(c) Ineffective collisions 
Energy of reactant higher than energy of product favours 
(a) Endothermic fb) Exothermic 

fcl Moderate reaction (d) No reaction 

Energy required to form transition state is called 
(a) Ea [b] P.E 

(c) V (d)K.E 

Which of the following will have very high rate of reaction? 


[b) D da to me trie method 
(d) Refractometric method 

(b) Effective collisions 
tdj Temperature 


(b) Neutralization reaction 
[d) all of above 

fb) Lesser will be dx/dt 
[dj any of above 

reaction without being involved 

(b) Catalyst 
(d) All of the above 


fa) Double decomposition reaction 
(cj Ionic reactions 
Greater the cone, of reactant 
(a) Greater will he dx/dt 

[c] dx/dt will L>e moderate 
Anything which increases rate of 
reaction. 

(a) Promoter 
(cj Inhibitor 

2s2r “ "*■“ *“ **“^«*^ 

(0 Inhibitors h oisonmg catalysts 

When catalysts and reactants are in more than one phase it is 

(cj 5r S CHtalySiS {W heterogeneous catalysis 

Each catalyst has C 

(aj Specificity n . 0 

(cj Its own Ea j ?] special structure 

Blocatalyttcal proteins are C M allove 

(a) Enzymes 

(cj Lipids Substrate 

(d) Any of above 



KIPS Entry Test Series 




K>P3 


Chapter 11 

(cj Reactants 


Chemical Kinetics 


8 boaa f &b quillt 1um 


30. 

3L 

32. 

33. 

34. 

35. 


36, 


37. 

38. 

39. 

40. 


Cb) Structure 
Id) Pressure 


fc) Temperature 
Co -enzymes are 
(a) Non proteineous 

< c > sugars (b) Proteineous 

A substance which increases the (d > B P ids 

a Promoters dSes 1116 ^activity of enzyme is called 

(c) stimulators (b) Inhibitors 

Addition of tetraethyl lead in rw™ a ■ ^ ^on-actlvators 

(a) +ve catalysis * ^ petro1 18 esa| nple of 

(t) auto catalysis fW ^ ve catalysis 

as catalyst then it 

lb) -ve catalysis 


fa) Autocatalysis 
fc) +ve catalysis 


id] self catalysis 

(b) ase 
[d) al 


End name of enzyme is 
(a) yl 
Cc) one 

^tC^ t 'ned'by Cti0n COmplctes ln more 111311 °« steps, rate of reaction will be 

f 8 * Fast step W Slowest Step 

[c] All steps (dj Molecularity of the reaction 

t or determining the order of reaction, we use 
fa) Refrac to metric method 
fc) Optical activity method 
Energy of activation for backward 

for reaction 

(a) Endothermic 
(c) Moderate 

Tlie unit of slope in Arrhenius plot to calculate the energy of activation is 
(a) K-i [b) 0 F 

fc) K (d) 

Which statement is incorrect about catalyst 

(a) it is used in smaller amount (b) decrease activation energy 

(c) specific in action <d) it affects specific rate constant 

Which of the following type of reaction is order reaction 

(a) 2N,Q, t i2N ; Q,+ 0) M NO + O, >N0 ? +0, 


(b) Dilatornetric method 
(dj Half life method 

reaction is less than forward reaction 

(b) Exothermic 
[dj Fast 


(c) 2FcCI,+ 6KI »2FeI 3 + 6KCI + 1, (d) none of these 
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TOP 



PERIODIC CLASSIFICATION OF 
ELEMENTS AND PERIODICITY 






W** 




en ° dlC ClaS p' flca *'on Of Elements & 
Period i ci tv 


ihe periodic table provides at 

physical and chemical nrcm^V Sle fra mework t„ , 

P PertiM ° fd ^m S Sij £ 2 ** <«««« behaviour of 
HISTO RICAL BACKr. or^p " thetr compounds, 




Name of 
Scientist 


Al-Razi 

, Arab 

First ever 

i ’ 1 51 te i ^ I m. - j 6 

Dobereiner 

German 

... >iabSitic.at]Qn_ 

Law of triads 

Newland 

English 

Law of octaves 

Mendeleev 

Russian 

Periodic law 

Moseley 

English 

Modem 
periodic law 


iSysis of C lassification 


1 "^ 1CE11 and 

, substances 

crncnii, Can lie classified m triads where tilt" 
M«mc weight of middle element of each 
triad ts almost equal io ihe arithmetic mean 
JjLjtoimc weights of the other two elements. 


T ( | c.Lieyi , v, UJ4 _-[ IKJ Ls. 

elements are arranged in increasing order 
0 the]r a tomic weights, every g th element 
starting from a given one has similar 
properties as that of first one. It includes 62 
elements. 


The physical and chemical: properties of 
elements are periodic functions of their 
atomic weights. His periodic tabic contains 
12 periods and £ groups, 


J he physical and chemical properties of 
elements are periodic functions of their 
atomic numbers. It contains seven periods & 
eight groups. 


of Mendeleev's Periodic Table 

♦ Mendeleev left many vacant spaces in his periodic table for unknown dements and 
predicted their properties e.g. germanium. 

* Mendeleev's Periodic Table helped to correct the doubtful atomic weights of 
elements e.g. beryUiuto. 


Lragroy ementB In Mendeleev's Periodic Table 

* Arrangement of elements In ascending order of atomic numbers to rectify four 
misfit pairs of elements in the Mendeleev s Periodic Table i.e. Ar & K, Co & Ni, Te & 
[ and Th & Pa. 

* Addition of group VTJF to place the newly discovered noble gases properly. 

* Introduction of two types of vertical groups A and B to eradicate the misplacement 

Zrt Cd & Hg and Be, Mg, Cm Sr & Ba in same vertical group and so many 
others in same manner. 

MODERN PERIODIC TABLE 


*fe ^QO reriodic law (Moseley] 

Jllf: physical and chemical properties of elements are the periodic function of their 

atomic numbers. 






TOP 



x 


7 



ivinik i <i PirhnliL- 1 ubk| 



Periodic Table 

Elements arranged in order of increasing proton number 



Group Number 

Number of electrons in outermost shell (valence electrons) 



Period Number 

Number of shells of electrons 



Valence Electron 

Electron in outermost shell 



Metals 

Elements with 1-3 valence electrons except boron 



Non-metals 

Elements with 4-7 valence electrons. 



Inert gases 

Elements with full outermost-shell 


i/ 

XI 


Essential Features 

Following are the essential features of the modem periodic table: - 

Groups 

* The vertical columns of elements in the periodic table are called group®. Each 
group represents number of valence electrons. 

* All the elements in a group have similar properties and similar electronic 
configuration of valence shell. 

* There are eight groups that are shown by Roman numerals I to VIII. 

* Each group has two sub-groups A and B, 'A' contains normal or typical 
elements while h B‘ contains transition elements. 

Periods 

* The horizontal rows of elements In the periodic table are called periods. 

* All elements in a period have same number of shells according to the period 
number. 

* There are seven periods in the periodic table that arc known by Aral) numerals 
1 to 7. 


Sr#* 

Peculiarity 

Sub- 

groups 

present 

No. of 
elements 

s- block 
elements 

P-bloek 

elements 

d-block 

elements 

f- block 
elements 

1 

Shortest 

A 

2 

2 

0 

0 

0 

2 

Short 

A 

8 

2 

6 

0 

0 

3 

— — 

Short 

A 

8 

2 

6 

0 

0 

4 

Long 

A&B 

18 

2 

6 

— ■ 

10 

0 

5 

Long 

A & B 

18 

2 

6 

■ _ 

10 

0 

6 

Longest 

A&B 

32 

2 

6 

10 

14 

1 

incomplete 

A&B 

26 

2 

- 

10 

14 
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Alkah motile, 


Alkaline earth 
metals 

- Group ! A 

Group 11 A 

'wJidi.eogens, 

i Halogens 

Group- VI A 

Group VII A 

[Not>]e gases/lneit 

liases 

Group VI H A 

Coinage metals 

Group I R 

Rare earth elements 


/ Inner transition 
metals 

f-block elements 

Actinides 

fourteen elements that 
follow Actinium ( M Ac) 

Lanthanides 

fourteen elements that 
follow lanthanum ( S7 La) 

Outer transition 
metals 

d-block elements 


Blocks 

There are 


four blocks on basis of the sub-shell of the valence shell of element. 


Block 

Contents 

s 

IA & HA & He _ 

p 

III A to VIII A except He 

r — — 1 

6 

Transition elements (outer) 3 d- 
series, 4d-series 
and Sd-serics 

f 

Actinides & Lanthanides 
4f-series and 5 {-series 



v „ nl rWr charge along & P crsod 

Increase in nuclear » fcr attractive 

reduces atomic size , , - longer periods 
forces; the effect is remarkable in tog £ of 

therefore gradual rtd “ c . d known »» 
lanthanides is significant ana 

lanthanide contraction. 


+ve ion is always smaller than the 
neutral atom, whereas -ve ion is 
always larger than the neutral atom. 

M + < M 
x>x 






liilJ 


CHEMICAL 
PERIODIC s * 
TABLE 
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Metals 


Awn 


room 


Usually solids at 
temperate (except Hg) 

High melting and boi| mE 
points (except Group I) 

Good conductors of heat and 
electricity 

Often shiny, ductile, malleable 
and possess great tensile 
strength 

Mostlly form ionic compound 
Oxides are usually basic or 
amphoteric 

Often form hydrogen gas with 
dilute acids 

Always form positive ions 
(cations) 



M'fALLOma 


. i J , C! )i B(s > and s.( S j 
(excemV 1 !r ancl boilm * P* inls 

* !wl • C ? n< ! UCtor of h «l and 
eectncity (except Graphite) 

* Nonmlly dull, soft and cannol 

&e drawn out into wires or made 

into flat sheets. 

* Most compounds are covalent 

* Oxides are usually neutral or 
acidic 

* Always dorm negative 
(anions) 


wwnetals 



ions 


* I heir electron losing smd 
gaming capabilities are 
intermediate between 
metals and non metals. 

* Their electrical and thermal 

conductivities are 

intermediate between 
metals and non metals. 

* Their oxides are 
amphoteric, which means 
that they can act as acidic 
and basic oxides. 


P OSITION OF HYDROGEN IN PERIODIC TABLE 

Hydrogen resembles with elements of groups LA, IVA and VILA, Its actual position is 
still confusing because of its behaviour 


Position over Alkali Metals (I -A] 


Similarities 


Differences 


* One electron in outermost shell 

* Ability to lose electron and form positive 
ions 

* Strong tendency to combine with 
electronegative elements like halogens. 


* Formation of H* on ionization oi its ionic 
compounds 

* Collection at cathode during electrolysis _ 

Position Over Halogens (Groups IT jJ Sl 


It is a gas where as I-A elements are solid 
metals. 

It needs only one electron to complete its 
outer most shell others need seven, 

It prefers to form covalent compounds. 

It exists in diatomic state, 

It can form H ion. 

Its oxide is neutral e.g. H : 0. 


Similarities 


Differences 


* Gaseous state 

* Stable diatomic molecules 

Requirement of only one e earon 

complete their valence shell 

* Formation of hydrides similar to alkali 

metal halides C y t 

Formation of hydride ion H hWe F, , 

etc. 


It has only one valence electron while 
halogens have seven. 

H' ion is unstable in aqueous solution but 
halide are stable. 

It can form H i em- 
it i s liberated at cathode during electrolysis 
but halides at anode. 

Its oxide is neutral but the oxides of 

halogens arc acidic, 


Gtion ovorT^n-SiliWl^flSjl 


Differences 


. Half-filled valence shell ch< . mica | 

. Mutual sharing of electrons during 
interactions 

♦ Remarkable red ucing PI^EL^ 


* It is a gas. 

It needs only one electron to complete 
..*1 


valence shell. 

, II exists as diatomic molecules- 
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Chapter 1 


■ Periodic Classification Of Elements & 

Periodicity 


PERIODIC TRENDS IN PHYSI CAL PR OPERTIES 


Property 

Definition 

Trend in n 
group (down the 
Kroup) 

Responsible 

Factors 

Trend along a 
period (from 

left to right! 

^ 

Atomic radius 

Half of the distance 
between the centers of 
two adjacent atoms of 
any element. 

Increases 

Nuclear charge 
and no. of shells 

Decreases 

Ionic ratlin a 

Distance between the 
center of an ion and die 
outer boundary of its 
electron cloud. 

(for similar 
charged 
ions)mcreases 

Nuclear charge 
and no of shells. 

Decreases for 

iso-elec tromc 

+ve and -ve 
ions. 

Ionization 

energy 

Minimum quantity of 
energy, which is required 
to remove an electron 
from the outer most shell 
of its t sedated, gaseous 
atom in its ground state. 

Decreases 

Nuclear charge, 
atomic size and 
shielding effect. 

Increases 

I 

Electron 

affinity 

Energy released or 
absorbed, when an 
electron is added to a 
gaseous atom to form a 
negative ion. 

Decreases 

Size of atom, 
nuclear charge 
and vacancies in 
valence shell. 

Increases 

Metallic 

character 

Tendency to lose electron 
& form cations and basic 
oxides. 

Increases 

Atomic size and 
nuclear charge. 

Decreases 

Melting <& 
boiling points 

Specific temperature at 
which an element 

changes to liquid or 
gaseous state. 

for IA and IIA 
decreases, for 
VILA increases 

No. of valence 
electrons. 

i-A to rv-A 
increases 

v to vm 
decreases 

Oxidation state 

Charge, which an 
element could carry in a 
compound. 

Usually same 

Electrons lost or 
gained 

I to IV same as 
group number 
V,VI,V1I is 
equal to 
vacancy or 
group number 

Electrical 

conductance 

Ability to conduct 
electricity. 

“ — . 

(increases for I A 
& IIA) 

no regular trend 
for transition 

IWtq 1 c 

Lose electrons in 
outer shell 

Decreases 

Hydration 

energy 

Heat absorbed or 
evolved, when one mole 
of gaseous ion dissolves 
in water to give an 
infinitely dilute solution. 

llrCldUo 

Decreases 

Charge to size 
ratio 

Increases 
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Periodic Classified 


PERJODlC_RELATlONSMir. , 

Halides ^BlEJNLCO Mp 01INiii 

The binary compounds of hl w ^ 

* There are three ,-i > ' ogens with other 

•isses of halides: in,,:,. nte . nts are called halides. 
— — "»«c, covalent & polymeric 


ton Of Elements & 


Characteristic 


Intramolecular forces 
Elements (Other Tj^ 
halogen . ) m solved 
Lattice structure 

Basil: unit 



jf jrely ion ic 
Strongly 

jjggftoposittvt' 

^ tystallint solid 


Covalent 


Co\-al er t 
Less electropositive 


Melting & boiling po j n t 


Examples 



( i Lises or liquids 


Discrete mol ecul es 


Polymeric 


Partly lom c 
Lesa 
e leclro positi vc 


CCI 4 


Layer 

form 


or chain 


I Discrete molecules 
Moderate 


AlClj 

SiCld 


BcCL & 


If an clement forms mnr P . 

state tends to be ionic e g pjA. °'“ l ' illldPS lhc hallde m its lower oxidatio 
to high polarizing power. y i0nlc and [ ’ bcl * ls fairly covalent di 

Order of decreasing ionic character of halides: 

fluoride > chloride > bromide > iodide 
Bonding Character of Chlorides of Third Period 


Groups 

I A 

II A 

III A 

IV A 

V A 

VIA 

Chlorides 

pNaCl 

MgCh 

AlClj 

SiCb 

PCL 

S?C1 2 

Character 

Ionic 

Partly 

ionic 

Partly 

ionic 

Polar 

covalent 

Polar 

covalent 

Polar 

covalent 


Hydrides 

The binary compounds of hydrogen with other elements are called hydrides, 
* There are three classes of hydrides: ionic, covalent & intermediate. 


Characteristics Ionic f o^jdcnt__ 



Intramolecular 

forces 

Elements (other 
lh an hydrogen) 
involved 


Structure 


Basic unit 


Melting point & 
Boiling point 


Electrical 
conductanc e 
Examples 


Purely ionic 


Strongly 

electropositive 


Crystal Sine solid 


Discrete ions 


Conductors in 
jrjota£tidc 

Nall, CaH 


Covalent 


Less electropositive 


Gases or volatile 
liquids 


Di sc re tc molecules 
Low 


Non-conductors 


liA ILS&NL 


Partly ionic 


[.css electropositive 


Polymeric (layer or 
chain form) 


Discrete molecules 


Be Hj & Mgll? 


Boiling point of water is greater 


toil HF although It Is less polar 


KIPS Entr V Test ^ e ^ es 





Chapter 1 



icicles 

ie binary compoir ds of oxygen are called oxides 

la ssification o f Qyirf^c 

Kides can be classified on the basis of 
(i) Nature of chemical bonding 

Oij Acidic, basic or neutral 

assifieation cm th* hade; of Acidic propertie s 

[i) Basic oxides [Na^Q, K a O, MgO, CaC etc) 

UiJ Acidic oxides (COs, SO 3 , SiOa, NO? etc) 

liiij Amphoteric oxides (ZnQ, AbOa, BcO< Ga^Cb, In^O*. GeOj, SnG 2 , PbO, 


Asu03 f SbzCL, B12O3, 


AXIMAS AND MT'NlMftS of periodic table 


Largest block of periodic table 

Longest period of periodic table 

Largest group of periodic table 

Most metallic element 

Most powerful reducing agent 

Most reactive metal 

Most powerful oxidizing agent 

Least metaliic dement 

Most reactive non-metal 

Element having highest ionization energy 

Element having highest electron affinity value 

Lowest value of oxidation state 

Highest value of oxidation state (metal) 

Elements with no vacancy in valence shell 
Elements with highest electrical conductance values 
Halides having highest lattice energies 
Halides with strongest Vander Waals forces 
Element forming most staljle hydrides 
Elements forming least stable hydrides 


=>Fluorldes 

^Iodides 

^Fluorine 


^Thallium. Lead, Bismuth 


>0 for an element in free state 

=>Os +& 

> Noble gases ( 0 - group) 

>]-B [coinage metals) 


=> Cesium 
=>Cesiiim 
=>Cesium 
=> Fluorine 
Fluorine 
^Fluorine 
^Helium 
^Chlorine 


=>d -block (40 elements) 
> 6 ^ period [32 elements) 
=>VIII-B (12 elements) 
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2 . 


8 . 


iq. 
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Periodic Classification Of Elemants & 
Periodicity 



PRACTICE EXERCIst 


Elements in th * 

(cl Monir “ f el«'!ro!,f ,U|J "' "T', ™ lc table have .same. 

ICI Atomic mass s (b) Atomic number 

An element having low f , (d) Atomic volume 

UoSSjJ g* to Ik ' I(iii M to U l ' ,,1W,U ' )n ener «' “ n4 low value ol electron 
(c) Group VUA lb) Group IB 

Which set of elements <« ti t .„„ , (<i) Grou P Vill 

(a) Sb<As<S<P<ci ' " 0rdcr * ^creasing ionization energy? 

(c) As<Cl<P<s<Sb f* J ) Cl<Sb<P<As<S 

Which of the fniir^. . W) Sb<As<Cl<S<P 

m Metallic character 6 “ WV * mcrcascs *?'"« fmm top to bottom in a group? 
(C) Oxidizing power , Electronegativity 

Which of the n- block pUmpn^ ^ , ‘ T endency to get reduced 

(a) -Alkali metals (S representative elements? 

(c) Group-18 elements IVIlI-Ai a „° up14 elements (IV A) 

f™"* h™.^ iy " w 

sjsss «£sr” 

chaSd lon^ '° Wmfi Wi " " 0t r ° nn structure with opposite* 

(a) H * mi h- 

W M ^* (.1) Ca i. 

Which statement is incorrect? 

(a) Ail tiie metals are good conductor of electricity. 

1 r) All the metals arc good conductor of heat. 

(c) All the metals form positive tons. 

Id) All the metals form acidic oxides. 

l-eriori'c table provides a basic framework to study elements with respect to 

J*J £***? |]rn 'M rtl0S (b) Chemical properties 

(cj I ropertles of their compounds (dj All 

The frfjentlst wbodkl not contribute In the construction ol periodic tabled 
(a) AJ-RazI (b) Mosclev 

fc) Dobereiner (dj Democritus 

Concept of Triads was Introduced by 


(a) Doberelner 
fc) Mendeleev 


(to) Newland 
(d) A] Ra/i 


Which cle merit was not known when Mendeleev proposed his rlnssilkation ’ 

fa) Hydrogen fb) Sodium 

(cj Copper (d) Germanium 

Elements with similar chemical properties appear in the 

fa) Same family fb) Same period 

(c) p hlr*ck elements fd) Right upper corner 
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Chapter 1 


Periodic Classification Of Elements & 

Periodicity 


Noble gases are named so because they are . 

la) less reactive (b) Zero group elements 

(c) Having completely filled valence shellld] AH. f-pnrlino , , 

In modem periodic table, all the elements are arranged m ascending order of 

f d Valencv (b) Atomic mass 

a valency id) Valence electrons 

(c) Atomic number 

The longest period in the modem periodic ta ) c 15 


(b) 7th 
(d) 5 th 


(a) Qth 

(c) 2nd & 3rd both 
Inner transition elements are called 
ta) Lanthanides 
(c) Rare earth metals 

Seventh period contains , — — 

(a) 2 
(c) 6 

Modem periodic table has been divided in _ 
(a) 2 *W 4 

(0 8 

Non-metals usually form 
(a) Acidic 
(c) Neutral 


fb) Actinides 
Ed) All 

normal elements, 
(b) 4 
td) 8 


blocks. 


Ed) 7 
oxides, 

(b) Amphoteric 
(dj All of the above 

Amphoteric oxides are those, which possess. properties. 

(a) Acidic 

(c) Acidic and basic 


t b) Basic 

(d) Neutral and acidic 
Best position of hydrogen in the periodic table is above I.A Group which is 

mainly due to 

(a) Both are electropositive 

(b) Similar outer most shell electronic configuration 

(c) Both form ionic compounds 

(d) All 

Hydrogen resembles with carbon because of having 

(a) Same number of electrons in the valence shell 

(b) Similar physical state 

(c) Remarkable reducing properties 

(d) Homo valent (show same valency) 

Which one of the following sets consists of all coinage metals? 

(a) Cm Hg, Au (b) Cu, Ag, Au 

(c) Ag, Au, Hg (d) Cu. Fe, Au 

In which of the following pairs are elements belonging to the same group? 

[a) Boron & Beryllium (b) Nitrogen & Phosphorous 

(c) Magnesium & Aluminium (d) Gallium & Helium 

Many properties of an element anti its compounds can be predicted from the position of 

the dement in the periodic table. What property could not be predicted in this w; v? 

a The nature of its oxides (b) The charge on its ions 

li U 0mu ^ 01 its oxide Ed) lts number of isotopes 

Whic h one of the following is not a periodic property? 

c Ion!zS^rL el T? ntS W Boilln fi P° int of elements 

The a t om ic radii £ ° e ett f nts W) Coordination number of ions 

JEJSS? ****** * number in 

(c) Elements from Li tn n, !,l A . lkallne earth metal 

Kb Halogens 
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Chapter \ 


*odic Classification Of Elements & 
— Period i C rt v 


'Vliidl Uiscovciy Ciiuscl 

g Js^sssr •* «^*5^^«S555SS 

sssssjt 

(0 Group VI) a (b) Group iv:/ " 0ngS l ° 

Ihe property which increases ,d) Grou P VI A 

(a) Ionization energy ' Upto 6 rou P IV-A then decreases onu. a .vi 

ic! Melting & boiling points ^ ^ omJc radii ' s 

Which or the fouZtaSs stah, ■ (d) Atoraic volume 

fa' H. g lon ,s sta ble in aqueous solution? 


(a) H 

(cj Cl' CbJ H‘ 

The atoms of same clement h=, • (d) M are stable 

(a)' Isobars 6 atomic number different mass 


fc] Isotopes 
fc] Soft water 


ft?) Isomers 
(dj Iso tropes 


(b) Heavy water 

Kg <Ar ° fi0niZatiOtl ener SV * correct. ^ 

(c) Mg > A1 

Ionization energy depends upon 
fa) Nuclear charge 
(c) Shielding effect 


(b) Si > p 
fd) both b & c 

fb} Atomic s izz 

(d) l.E depends upon all of the above 
and nature of orbital 

fb) Decreases 

Id} Remains constant 


(b) Endothermic 
(dj Unpredictable 

fb) Atom will gain electron easily 
(dj The reason is unknown 

(b) Decrease down the group 
Id] Remain same. 


Shielding effect across the period 
(aj Increases 

(c) Can not be predicted 1Mr __ ini! . 

«!£££ eIectron t0 a unInegative i° n - is «***» 

(c) Data is insufficient 
Higher value of electron affinity means 
(a) Atom will lose electron easily 
fcj Atom may form di-positive ion 
Metallic characters of alkali metals 
(a) Increase down the group 

(c) No regular trend lKJj) &clll 

Melting points of VII-A group elements down the group 
(a) Increase (b) Decrease 

fcj Remain constant fd] No regular trend 

Oxidation state of an atom represents 

(a) Number of electrons gained (b) Number of electrons lost 

fcj Apparent charge in compound. (dj Its vacancies 
Which of the following possesses maximum hydration energy? 

(a) Na + (b} K+ 

fcj Mg* 2 Id) Ca*2 

Halides in which halogen atoms act as a bridge between two atoms of the other 
element are called 

(a) Covalent halides fb) Electronegative halides 

fcj Polymeric halides 


(d) Polymeric hydrides 
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Periodic Classification Of Elements & 
Periodicity 


■ i ^ — — 

5 ^ p a £’ form 

Less electronegative elements such as Be, ^ ova i en t halide 
(a) Polymeric halide ^ J ' * 

(c) Ionic halide (dl A 

Iodine is solid due to harm value of dipole moment 

(a) Strong covalent bond i c, r l fi hydrogen bonding 

(c) High polarizability ~ , Mn is 

True increasing order of acidity ol the- o* .. e Mn ^ 07 > MnOs > MnO 

(a) MnO < Mn0 2 < MnjO? Mll0a > MnaO? > MnO 

(c) MnOs > MnO > Mn 2 0: . con - ec t one? 

Keeping in view the size of atom wh.ch older « “ 

(a) Mg> Sr (d)Cl>I 

(c) Lu > Ce h highest oxidation state 

Which one of the following element has mgi 

compounds? M Mn 

tc) Sn ,d) ° 

Which of the following cannot exist in ^ lu <jon 
, . ~ * b H + 


in its 


(a) O- 2 
(c) Cl" 


(b] H 4 
(d) Na* 
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s-Block Elements 


alkali metals 

Tie elements of group IA except hydrogen, which have only one electron in s-orbital of 

heir valence shell, are called alkali metals. 


^UiII IguraiJ 

ona 



Kb 

Cs 

Atomic number 

3 

11 

19 

37 

55 

Electronic configuration 

ts J 2s' 

(Nel 3s 1 

~?Ar) 4?~; 

IM -^ L 1 

;Xe]6s 

Ionization energy ( kJ/mol ) 

520 

496 

419 

403 

376 

Electron affinity ( ki/tnol } 

-60 

-53 

48 

*47 

-46 

Electronegativity 

1.0 

0.9 

OS 

0.8 

0.7 

Atomic radius 

123 

158 

203 

216 

235 

— J 

Ionic radius of 1 + ion (ppm ) 

60 

95 

133 

148 

169 

Me king points ( C ) 

IS? 

97,5 

63.6 

390 

28.5 

Boiling points ( "C ) 

1325 

889 

774 

688 

690 

— — 

Density gm/cnvV 20"C) 

0,53 

0.97 

0-86 

1,53 

1,9 

Heal of hydration ( kJ/'moli ) 

505 

475 

384 

345 

310 


ALKALINE-EARTH METALS 

The elements of group HA, which have two electrons in s-orbital of their valence shell, 
are called alkaline earth nr' mis. 


Properties 

Be 

Mg 

Ca 

Sr 

Ba 

Atomic number 

4 

12 

20 

38 

56 

Electronegativity 

ls J 2s J 

[Ne] 3s z 

Ar] 4s" 

IKr] 5<r 

[Xe]6s J 

Ionization energy ( kJ/mol ) 

899 

738 

590 

549 

503 

Electron affinity ( kJ/nwl ) 

240 

230 

156 

168 

52 

Electronegativity 

1.5 

1.2 

1.0 

1.0 

1.0 

Atomic radius 

89 

136 

174 

191 

198 

Ionic radius of 2+ ion (ppm ) 

31 

65 

99 

113 

135 

Melting points ( P C ) 

1289 

649 

839 

769 

725 

Boiling points ( l 'C ) 

2970 

1107 

1484 

1 3S4 

1640 

Density gm/cnv H ( 20 n C) 

1.85 

1.74 

1,55 

2.6 

3.5 

Heat of hydration ( kJ/mol J 

2337 

1897 

1619 

— 

1455 

1250 


HISTORY 


The name alkali’ came from Arabic, which means H The Ashes'. 

The name alkaline earth metal came from the fact that they produce alkalies in 
water and they are widely distributed in earth s crust. 


Element 

Name of Mineral 

Chemical rnrmnla 

Lithium 

Spodumenc 

LiAI(SiOi), 


Rock salt (Halite) 

NaCI 

Sodium 

Chile saltpeter 

NaNO, 

Natron 

Na,CO,.H,0 


Trotta 

Na,CO,.2NaHCO, 2H.O ' 


Borax 

NaiB 4 O;.10HjO 

Potassium 

Cama] lite 

KC!.MrC],.6H,0 

Sylvite 

At unite 

K.CI 

K 2 S0 1 .A1,(S0 1 ),.4A1(0H), 
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Dolomite 


Magnesium 


Camallite 

Epsom sail 

Soap stone! talc) 


M*TO: x *CP- 
Ka.Ma3vftK : 0 


Asbestos 


Calcium 


Gypsum 


Calc Etc (Lime stone) 


Plaster of Paris 


Strontium 


Barium 


Fluorite 


Phosphorite 


Sirontionite 


Qante (Heavy Spar) 


NkSO, "H r 0 


H;Mu; h.O; .. 


CaMgviSiCVu 


CaCO, 


CaS0 4 .2H : C 


CaSCU 2H-0 


Cats 


CasfFCM, 


SrCO, 


BaSOj 


PECULIAR BEHAVIOUR OF LITHIUM AND BERYLLIUM 


M HI f Alkali Metall 


Li is much harder and lighter than o(her I- A 
group 


Li salts are insoluble in water 


Forms stable complex compounds 


Reacts slowly with water 


Does not form bi-carbonate, tri-iodide or 
hydrogen sulphide due to high polarizing power 


Gives normal oxi des on burning 


Hydrides are very stable 


C ompounds are more covalent and soluble in 

organic solvent 

Least reactive among JA group 


Li does not react with acetylene 


Less electropositive 


Carbonates and nitrates are unstable 


_L i OH on heating gives LinQ 


Gives nitride on reaction with bb 


Other Alkali 


Other elements are soft 



Salts of other elements are solnh nr 


Do not form complex c ompnm.n, 
React very fast wiih water 
Forms b Carbonates, STdodiS imTj 
hydrogen sulphi de 


Give peroxide and supertax irh? 


Hydrides are less stable 

Compounds are ionic and insol ubiTm 
organic solvent 


Very react! vg_ 

React with acetylene 


More electropositive 


Carbonates and nitrates are stabl e 
Hydroxide are stable 


Gives carbide directly 


No rea ction with nitrog en 


No reaction with carbon directly 
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Chapter 2 


Be { r 1 Member of II- A) 


Harder as Ft 


M P and B F are higher 

Forms insoluble RcO with water 
Have resistance to complete cixuLmon. 
Liberate* H; on reaction with alkalies 


s-Block Elements 


I Mbrf members of II - A 


th an l Ajgro 

ai __ ' i It El ■ L. . . 2 I jm 


XSTSTp^II^!!-!^ 


TZ rr, tolub’teo^wk «j!h «?<" 
T^Iji mi i-'o rnEjclf jj 


So reaction 


_ __ „ KA | i fc ALKALINE METAI,S 

TREND IN CHEMICAL PROPERTIES OF ALKA LI <v 


I 


\ aknev 

Sf 

(Hide* 


IK d rides 


Nitrides 


Ntdpliidis 

Reaction w ith 
water 


IK iU-liim with 
halogen 



AlkaU Meiah 


bw IP & (brr.v^ 

"2 m 1 P is \crx~high _ __ 
Normal. superovide and peroxide* arc 

formed e g 

Li + O; -* L i O < Normal Oxide t 
Na + Dj -> NaA(Wofmal peroxide) 
|C ♦ Qj* -* K O (Super 0*«M 


Ionic hydrides formation 
2M ‘ H ► JMH 


Only Li Bp vc mtnde directly 


J o: m Hilphidc?- wilh s 1 M > 1 
Reacts w ith water gixe MOM 


Reads with halogen to give MX 


VI kali no Metals 


I P & form *2 ion 


2 nd I P co mparatively low 


Norma! and peroxides are produced e g 
2lk j O: -* ZBeCXNofira] Oxide) 

2 Mg 4 O: -► 2MgO( Normal Oxide) 
2Ba * O: -* BaO^Pfcr oxide) 


"ionic Hydride formation in presence of 

caUlysi(Mglr) 

Mg - H: -» Mel I 

A 11 elem ent* gne mtnde directly 

Forms s ulphi d es w ith S ( MS) 

React with water give M(OH) ; except 
He 


React with halogen to gwe MX; 


+ Rearilon of alkali metal oxide with water is 
reduction reaction. O - + HaO — * 2QH 


acid -base and not oxidatiem- 





(iroap 1 - A 


Lithium oxide (basic) 
Sodium oxide (basic) 
Potassium oxide (basic ) 


Incrasing 
IluiCLty of 

0\Eil« 


IfKTtising bjiici(> ofotides 


(■roup ll - A 


Beryllium oxide (basic) 
Magnesium oxide (basic) 
Calcium oxide (basic) 
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TREWD IN 
earth metata 


#-Block Elements 


OF f.OMP OI ;. |(jS fjf ALKALI 


A *'0 A LKAUyfL 



l.i - forms normal 
•’Ct torm jpcr o>,[<jfcs 


A " ““** OH" 

"kO; absorbs ClL and liberate n, ..JJ 

X ; a thing equipments, 

•' ' 'liny increases do wn th^ZZ 
Aqueous solution „ highly 


ir water 


; ' ' y ;i ” f/her . &'* -.> ■: 




Be^Mg<tonatreraw)ftiE^»i^ 

o/ : v>. „ v^. ■ Aj \~ ^ r ; j 



V" '''• ; v ‘ : - •• ' r.rt yo- 


A r^- ttriutior. - s ; 


' ' : :j ' ; - -o v,;. • ■ - ... - 

exccpt f.iQU 

■ J - 1 It to decompose 


HYDROXIDE: 


m water 



naoiMc ’A O li . :i - - . 

- CH>r :• rr.ore X _ ' t 


__ — _ l^orr.^t Ar, or r.ea- - _ 


M]lji o' ;, _-.gc :r q: f _ r >■ 

Milk of Magnesia is used against scidrty of 
stomach 


• a r bo nates are very soluble in water except 

l-jCQ; 

1 •' ‘^Toaliy Stable except Lithium 


CARBONATES: 



, decomposition on heating decreases down the 


Thermally less stable 


Decomposition cm heating decreases do^n the 
group 


Nitrates are soluble in water 

Nitrates of Li gives U 2 0, 0 2 and NO* on heating 
other form nitrite and oxygen 
NaM Oj -» NaNQvK); 


NITRATES: 


N urates are soluble in watc r 


Nitrates of Mg, Ca. Bs give MX 0 : ar.c met- 
oxide 


SULPHATES: 


b uJph a I vs are soluble in water except Lithium j Solubility decreases down die z'i 


COM MERCIAL PREPARATI O N OF SOD IUM 

Melting point of NaCJ is 80 IX. It is reduced to 600°C by addition of CaCb ifluxl. 

Nad tfuMtip —* NSl(99 9** pure i + 1 2 Cb 


Down's cell 

» Anode is made up of graphite, (CJ^ is collected} 
* Cathode is of iron. (Na is collected) 


vantages of Down's cell 

. The metallic fog is not produced 
* Liquid sodium can easily lie collected at 600 C 

. Material of tfie cell is not attacked by die products formed dunng Hie 
electrolysis. 



• ; 
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~^a 


molten 

NaCl 





Carbon Anode 



YT^Si 



s-Biock Elements 


chfcrint 
griphitf 
aftodf 


5 ehJwmt 


safe solution 

(N«aj 



hydrogen 

asbfsios 

diaphragm 


perforited oon cathode 


COMMERCIAL PREPARATION OF SODIUM H YDROXIDE 

Sodium hydroxide (caustic soda] is manufactured on a large scale by the electrolysis of 
aqueous solution of common salt (Brine] in a diaphragm cell. 


PREPARATION OF NaOH 



NaOH Is prepared from brine. 
Cathode is made up of steel lined 
with asbestos. . 

Anode is made up of graphite. 
Steam helps to keep perforation of 
cathode dear, 
hb is produced at cathode. 


rirt 


30% aqueous solulion of NaCl is 
called Brine. 



Reaction between Cl 3 and OH - is stopped by using asbestos diaphragm. 

OH may not contaminate Cb on oxidation at anode for which anode level is 
slightly higher to keep liquid to flow towards cathode. 

Solution of NaOH obtained contains 1 1% NaOH and 16% NaCl. 

After evaporation. NaOH crystallizes and contains 50% NaOH and 1% NaCl as 
Impurity. 


ROLE OF GYPSUM IN AGRICULTURE 


* CaSO^.2Hti0 is gypsum. 

* Applied to soil to provide Ca and $. 



* Leached soils are supplied by gypsum, 

* Sulphur develops protein and chlorophyll in plan ts 

* Due to deficiency of S. plants become pale green coloured 

* Rcot system of plants is enlarged by sulphur A 

role_ofgypsum in industries 

* CaSO*. l /2HsO is plaster of Paris. Jj 

holding of fractured bones P^ as ^ ei wails, casts oi statuary and coins in 

* In cement, plaster is added to proton* * 1 

* Hand finish plasters are achieved hr n U ? me ° f seltin 5‘ I 

with alum or bonv, - >' tne calcinations of anhydrous sulphates 
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s-Block Elements 


finish nh.h,, • 

Petitions. ^ 

G ypsum is userl n* Q ° bulldIn S s as Wal1 hoards and 

^ P^ix t industry as flier. 


• salts ' 

: - 

• c*C SSSit r 1 “• « ■ “.Si* 

• Calcium is important for ” * rwthof '“>£ 

• Deficlcnc >' of calcium slimuKr^- Wh ‘ Ch P'^uces nitrate. 

Iates accumulation of At & Mn 

nt? r ... 


ROLE OF LTM F. FN IWnnft TOy 

Lime is used in- 

■ Glass and ceramic industry. 

* Preparation of mortar 

: z£* "» <“ »«. ~»d p . 4 ™,., w „ 

* Leather industry 

* Preparation of CaCa 


As dehydrating agent in combination with NaOH forms soda lime 


GARDEN OF EQUATIONS 


eactions of Metals with Wate 


2Ll + 2H 2 0 ► 2UOH + H £ 

2K + 2H Z G * 2K0H +- W 2 


[Reactions of Metallic 


Na 2 Q + 2H 2 0 
2CaO + 2H z O 
Li 2 0 + H 2 0 
2faa 2 0 2 + 2H 2 0 


Oxides with Watej 


* 2NaOH 

* 2Ca(OH) 2 

* 2U0H 

* 4NaOH + 0 2 


fleet of Heat on Hydroxides 


Ca(OH)j A t CaO + H 2 0 

2LiOH A ' LijO + H z O 


eactions of Metals with Oxygen 


4LJ + O z * 2Li z O 

2Na + O z A ^ Na 2 0 2 
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Chapter 2 


ffect of Heat on Carbonat 


s-Block Elements 


LijCOj ► LijO + CO, 

CaCOj *■ CaO + CO a 


ormation of Bicarbonates from Carbonates 


NajCOj + H a O + COj ■ A > 2Na HC0 * 
CaCOj + HjO + CO; - A > • Ca(HCOj)j 


ffect of Heat on Bicarbonat 


ia 


2NaHCOi 

Ca{HC0 3 ) 2 


ffect of Heat on Nitrates 


A r Na 2 C0 3 + H z O + CO; 
-A CaCOj + H;0 + CO; 




A 


ZNaNO; 

4Li NOj 

2Ca(N0 3 ); 


ole of Lime in Industri 


CaO + H 2 0 
Ca(OH) 2 + C0 2 
Ca(OH) 2 + Si0 2 

CaO + C 
CaC 2 + 2H 2 0 


2NaN0? + 0 ; 


-+ 2Li;0 + 4N0; + O 2 


2CaO + O; + 4NO; 


■* Ca(OH); 

■> CaC0 3 + H;0 
-► CaSiOj + H z 0 


► CaC 2 + CO 
■> Ca(OH); + C;H; 











4 . 


6, 


7 . 


8. 


9 , 


10. 


11 . 


12 . 


13 . 


Chapter 2 


s-Block Elements 


practice exercise l 4 * 30 


metals because 


(b) Basic salt 
fd) Spirit 


Time Vourwlf 


I - A elements are 

(a) Their oxides are has* ** ^ 

(b) Their oxide and hydroxide 
(cj Both l a" & b- y des are soluble 

Idl rhey are found inearth 
Hie word Alkali means 
(a) Base 
fc) Ashes 

f^° f Chi!e ^Itpctre is 
(a) NaNOa 

(c) Ba (NOsfe (b > Ca CO, 

The elements which are very abundant <dl NH ,' C1 

[a) Si & A£ ' b ndant m earth crust are 

(cl B & AC j b * Ca & Mg 

The oxides or beryllium BeO is AU 

(a) Acidic „ , . 

(el Amphoteric g 

W hich element is necessaty for normal leaf development? 

S ?L (b) Ba 

[l] Mg 0 a 

Li Is different Irom its family members due to 

M) small size (b) high charge density 

[c) ! e ss electropositi vity (d) all of the a bove 

Carbonates of lithium are not stable like that of sodium due to 

i.a.) Low electronegativity (b) Low electropositivity 

fc) Low charge density {d] Not known yet 

Nitrates of which pair of elements give different products on therma 

decomposition? 

faj Na< K (b) Mg. Ca 


(c) Li, Na 


£d] Li. Ca 


i * T I - 4 ■ L - ,A ’ 

Which one of the following is not an alkali metal? 

(a) Francium fb) Caesium 

fc] Rubidium (d) Radium 

Which of the following sulphates is not soluble in water? 

(a) Sodium sulphate (b) Potassium sulphate 

(c) Zinc sulphate (d) Barium sulphate 

The element cesium bears resemblance with 

(a) Ca fc) Cr 

(c) Both of the above (S® None of the above 

The ore CaSCL jfcO has the general name 

(a) Gypsum (b) DoionUte 

[cl Calcite (d) Plaster of Paris 
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s-Block Elements 


15 . 


16 . 


17. 


IS. 


19. 


20 . 


21 . 


r 


23 . 


24 . 


25 . 


26 . 


Down s cell is used to prepare Sodium bicarbonate 

(a) Sodium carbonate Sodium hydroxide 

(c» Sodium metal ^ durjng the electrolysis of brine in 

Which element is produced at the ia 

Nelson s cell? n ) Na 

M Ha (d) Os 

(c) CCa aminonium chloride with 

Ammonia may be prepared by heatmg < ^ ^ 

(a) Water . ,, f ,‘cq, 

(c) Aqueous sodium hydroxide J 2 . . ' k a + 

Calcium carbide is prepared by heating „ 

(a) 2500*C W 2600»L 

lc) 2700°C (cl) 2800 C 

Crystals of Na.CO,. IOH.O when cxposod o alr^ ^ ^ 

(a) Lose water and remain solid u> ~ 

(cl Gain water and become liquid < d > ^ Cn ; "w t riril ' v k v the movement of 

Which one of the following substances conducts electricity b> the vement of 

ions? 

(a} Graphite l« Co PP er 

(c) Molten sodium chloride (d] Mercury 

Which one of the following gives white precipitate with aqueous solution of 
BaCfa? 

(a) NaHCOa (bJ NaNOa 

(c) Na 2 COi fd) NaaCrOi 

Which one of the following carbonate is water insoluble? 

(a) NasCCh fb) K 3 CO :? 

ic) [NH-ihCGh Id) CaC0 3 

'Hie deliquescence is a property in which a solid 

(a) Absorbs moisture and remains solid 

(b) Absorbs moisture and turns to liquid form 
{cj Loses water of crystallization 

{dj Increases the number of water of crystallization. 

In diaphragm cell, hydrogen is discharged by the reduction of 
(a) Water (b) HC1 

(c * Na * (d) NaCl 

whfc^ prevents 011 leVCl ‘ >f bdne ln anodfi coln P art ment is kept slightly higher 

!3 SST.0 re ’ Ch S! 2*"“ *"* '» ■"* 

Gy^™ I. applied u, th. Ml n. , „ ure “ f “ ab °” 

fc) Ca and S tbJ S and P 

Alkali and alkaline earth metals ininar/™^ C ° Uld not a PP ! y 

due to 1 ‘ loilrs whe n heated over burner. It (s 

[a] Smaller electronegativity of alkali metais 

(d) Excitation of electrons from low ener^yTevS ? *° W energy level 

s lo hl ghei- energy levels. 



_KI PS Entry Test Series 176 




fc K 



27. 


28 . 


29. 


31 


32. 


33. 


36. 


38. 


39. 


s-Block Elements 


metals forms only normal oxide when It reacts 


° f “* foUowi "g alkali 

(a) Lithium { 

(O Potassium ™ |° d ’T 

Firc.i * tul KUOJOIUTII 

beraiw U ^ 01:eniia ^ ot Saline earth metal is greater than alkali metals 


because 

(aj They are more reactive 
fc) They have smaller atomic si2.es 


(b) They have greater atomic radii 

m ah 


ol the following pairs shows diagonal relationship in the periodic 


Which one 
table? 

[ a ] ? rj ?! um (b) Lithium and magnesium 

'V' . V ! ;' Jm am beryllium (d) Boron and Beryllium 

.iH js named as caustic soda because 

{aj It corrodes the organic tissues (b) It is used in soda water 

fc) It reacts with chlorine gas (d) It reacts with fats to form soap 

Sodium is not observed in +2 oxidation state because of its 

fa) high first ionization potential (b) high second ionization potential 

fc) high ionic radius [d] high electronegativity 

Camalite has chemical formula 

(a) KC1 [b] KCl.MgCb. 6 H 2 O 

fc) NazB+Or* 1 OHaO (d) CaCOa.MgCOa 

Magnesium metal does not bum in the vessel containing 

(a) N 2 fb} O 2 

(c) N 2 and Os (d) Ne 

Electrolysis of dilute solution of NaCl results at the anode 

(a) sodium (b) hydrogen 

(c) chlorine fc) oxygen 

Second ionization potential of alkali metals are very high due to 

(a) being s -block elements (h) inert gas configurations 

fc) ns 1 electronic configuration (d) being metals 

Which ion will have maximum value of heat of hydration? 

(b) Cs + 

Id) Mg** 


(a) Al+3 
(c) m* 

Which one can form complex? 

(a) Na 
fc) Li 

Which one is natron ? 
fa) NaaCtb 
(c) NasCCb-HsO 

Addition of 2% gypsum in cement 

(a) Triggers hydration _ w _ 

(cj Prevents rapid hardening decompose on heating 

which one is least ionic In nature ^ N aOH 


(b) Cr 
fd) K 

lb) Na 2 COa, IOH 2 O 

(d) NaHCCb 

fb) Triggers hydrolysis 
(d) All of these 


40. Which one 
(a) LiOH 
(c) KOH 


(d) CsOH 
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Group 111 A & 1VA Elements 


i~. pniTP IIIA ELEMENTS 

Group U1A of the periodic table consists of five elements as boron (B), aluminium (All. 
gallium (Ga), indium (In) and thallium (Tl), 


ftF-NKRAL TREND OF IIIA GROUP 


OemttltsofHI'A 


* M eta VI ic character increases down the group 

* Bis non metal others arc metals, 

* p-atomic orbital is in the process of completion 

* Lesser shielding effect 

* Elements show +3 oxidation state, 

* Elements give normal oxides 

* Gives halides MXj 

■ Al is present as Aluminosilicates 

* G allium, indium and Thallium arc rare dements 


firnilRR ENCE OF BORON , . 

""Boron is always found in nature combined with oxygen usually as oxyborate - 

anti salts of various polyboric adds* 



Name of mineral 

Chemical formula 


Bor 

ax or tinea \ 


NaJSaCktOHiO _ 

Boron 

Cokmanite 

Ca>B fl O,i,5H.O 

Orthobonc acid 

H,BO, 


pt-riTT TAR BEHAVI O Ug^OFBORQN 


Huron 


Other elements of HI- A 


rour ™ ,ence 

electrons. 


Metallic 


Boron has oxidation state +3 j ^ 3 

"V^^Tlar adJjti^nco ra^W^ 


Either elements has -?■ 


No reaction 


Formation of io nic compo und 
1 : ~ 4 11 


Amphoteric oxides except T i 


Do not form. 


, A^it called tinea! after drying oflake. 
Present as natural d P and California. 

Lakes are present in 
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Group MIA & IVA Elemen 


PREPARATION OF BORAX 


IlHail nf miction 

C hemical formula 

Remarks 

1 From boric add and 
soda ash 

-4H 3 aOi+Na 2 COj-> 

m 2 B 4 Q 7 +6H 2 0±CCh 

1 ■ It is an old method 
■ Hot solution of' boric acid is used 

From calcium 
borate 

1 

■CaiB^Ch j+2Na-'CO i 3 — > 

2Ca CO.i+Nai B jOr+ZNaBOj 
B NaBQi+CO; -4 
ft a iCt.) ^ +Na > B4O 7 

1 » It is a modern method 
■Solution of borax and sodium 
metaborate leave to crystallize borax 
■ l’o get more borax T add C0 2 gas 

1 

From tinea! 1 - 

■lineal is dissolved m water 
* Evaporation is carried oui 
1 Cry stal of borax will separate out. 


P ROPERTIES OF BORAX 

* Solubility is 3g/ 1 00g water at 1 0*C 

* Solubility is 99. 3g/ 1 OOg water at 1 00°C 

* Above 62°C, pentahydrated octahedral crystals exist 

* Below 62 €, deca hydrated monoclinic crystals exist 

* Borax Bead Test is conducted through heating of borax 

* Reaction with acids like HC1 and H 2 S0 4 gives boric acid 

* Reaction with NH 4 CJ gives boron nitride 

* Solution of borax is alkaline in nature 


as 


OSES OF RORAt 

* ^Wttan borate glass (heat resistant). 

* u ater softening agent. 

‘ McS"v° fCOlOUred metalfc Cati ° ns (Borax Test). 

* Welding flux 

* If*" industry for tanning & dying, 

preserve ti ve°of fcwi.^ pi,lnts ’ med *oines. match industry and 

gORic Arms 

‘ follows: 

b) Meta boric add HB^orR 0 °^^° 
c fetra boric acid H,R n° 
d) Pyroboric acid H r A° ? ° r 2B =°iH 3 0 

Cld ' HeB »°s or 2B 5 0 3 .3H,0 

ORTHOBORICAClp 

• Orthoboric acid is ctoKi 



Chapter 3 

LHQPEKTIESOFBOric ArmTT^T 


Group IIIA & IV A Elements 


Physical appearance 


Solu bility 


Effect of steam 


Reaction with C 2 H ? OH 


Reaction Involved 


Effect of heat 


HjBOj+CjHjOH - 
BO ;Q 


Remarks 


Crystalline solid, soft, soapy 
touch. 


Become volatile 


Acidic behaviour 


Effect on litmus paper 


Effect of NaQH 


HiBOj — ►HBOj (metabonc acid) 
MBOj — > H 2 B,,0 T (tetraboric) 
H-Ti^O- — > BiOj-f Boric anhydride) 


Loss of water 


HiBQ^HiQ-» IBfQHhr-rH" 


H^BOj+NaOH 

Na^BiOT+HiO 


Monobasic Lewis acid 


■Ho effect on methyl orange 
•Turns blue bonus to red. 


Titration with alkali 


■ Partially neutralized 

■ Borax is produced _ 


■No titration in normal condition 
•Titrated in presence of glycerol 
1 ■Phenplphthalem is an indicator 


aluminium 

Occurrence 


Element 


Aluminium 


Feldspar 

KAlSnOs 

Mica (Muscovite) 

KHnAEfSiOAr _ 

Kaohne 

AUOj . 2SiOj . 2H ’ 0 

Corundum 

AhCh 

Emerald 

AUFiSiOi _| 

Gibbsite 

AUCK.3HAJ 

Bauxite 

Al.O, 211-0 

Prvnlite 

NaiAlFa J 

| Diasoore 

AIjOvHjO 


ffaHTTON OF ALUMINIUM 


Particulars 


Reaction w ith Hj 


Reaction with 0 2 


Reaction with N ; 


Reaction with Xj 


Action of acids 


Action of alkali 


Chemical react um 


2 A 1 + 3 H ?— >2 AlHj 
2AS+30i £ ALOj 


Remarks 


■Intense light is produced 
i Used in flash light photography 
►When burnt in air. AIN is produced . 


Al+N 2 ^ AIN 


■phis reaction is used m removing of air 
bubbles in molten metals 
* Salt solution corrode aluminium and 
aluminium alloys badly , so are not 
suitable for marine use. 


Exothermic 



■ 2A1+6H 2 S04 

Al 1 {S0 J h+3S0 3 +6HA> 

r-2Af5N*o «^ f :M 


is evolved with reaction of dll 
acid 

• On reaction with cone. HiSG*, SCR is 
evolved 


A1 is dissolved in alkali forms soluble 
sodium aluminate and liberates H ; 
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Chapter 3 


Group I HA & IVA Elements 


IT Aluminium is veiy light and Is used in the construction of air Crafts s h, r>5 

2- Due toTts conductivity, it is used In a manufacture of heavy duty electric 


3- 

4- 

5- 

6 - 

7- 

8 - 

9* 

10- 


Due to its reflection power it is commonly used to insulate tauil dings. 

It is non magnetic and is thus used in navigational equipment 

It is non-toxic and can be used for making food and brewing equipments 


and in packaging. 
Aluminium readily forms 


alloys with other metals like copper. 


magnesium. 


rind zinc, 

At homes, aluminium is found in the form of cooking utensils, window 

frames and kitchen foil. 

Aluminium is used for making petrol and milk storage tanks because it 
reflects heat and prevents them of being over heated In the sun. 

Aluminium is excellent reflector of radiation and energy. 

It is good reducing agent. 


IVA GROUP 

Group rVA of the periodic table consist of five elements including carbon [CJ. silicon 
(Sib germanium (Ge). tin (Sn) and lead (Pb). 

Common Properties of Group IVA Elemen ts 

1- All the elements of this group show a valency of four except tin and lead 
which either show four or two valency. Two due to inert pair effect, 

2- All of them form hydrides. XH,j. 

3- They form tetrachlorides. XCU, 

4- They also form the dioxides, XQy, 


CARBON 

Occurrence of Carbon 

Carbon can be found in free and combined slate. 


Element 

Name ofOrc 

Chemical fn riii it la 


limesloru' 

t LlCOv 

Carbon 

Dnlomiie 

MgCtVCaCCh 


Magnesite 

Mart), 


Uniqueness Of Carbon 

1 ' whlle 016 other th " “ 

t ,h r? “■ 

4- Can form multiple l.orub ° f dilfcrent ^.pr-nts. 

5- Carbon also forms bonmcvelio 

nriJM Of Carhon ■ c “ nd hetcrocydh- compounds. 

There are three oxides of carbon 
a. CO 


b. COa 

v. CaOa (carbon suhoxidc ) 




Chapter 3 

structure of CO and CO 


Group IMA & IVA Elements 



Mol ecule is linear 
j^ipoic moment iTzera 


Al! 

tomiahon 


pun in bond 


n ^ bonds life present 


lo-orditiate covalent bontl 


Used in soft drinks nndlTre extinguish^ 


Molecule is almost linear 
Dipole moment in 0.112 D. 


I m * valence electrons are inert in C and two 
hum covalent bonds. 


b bonds are p resent 


Coordinate c o valent bond is present 


Toxic and form carboxy haemoglobin complex 
in blood, 


SILICON 

It occurs only in combined; sta 


Element 

Name of material 

Chemical formula 


Anal cite hi zeolite ) 

NaAKSiOth.il, G 


Asbestos 

CaMukSiO,)., 

Silicon 

Kaolin (pottery day} 

HiAljfSiOAj.rbO 


Zircon 

ZrSi0 4 


1 ale (soap stone) 

HiMfcfSiOi). 


* Silica 

* Silicates 

* Silicones 

SILICON DIOXIDE ISiOa) 

* Every St atom is tetrahed rally attached with four O atoms. 

* Each oxygen atom is attached to two silicones. 

* Ratio of atoms Si and O is 1 .2 

QUARTZ 

* Quartz the common crystalline form o:t silicon oxide, is a hard, brittle, 
refractor colourless solid which differs very markedly from carbon dioxide, 

. Quartz is found in the following forms: Rock crystal, amethyst quartz smoky 
quartz. rose quartz, milky quartz. Opal is hydrated variety of quartz. Sand Is 

largely silicon dioxide (silica), 

VITREOUS SIUCA^SIU CAGLASS (Inc orreetjy c all cd fu^Jluartzl 

, On heating ai hdditeniperalure. ll gives viscous liquid 
: On S3. '« becomes rigid Without going Into a regular crystal pattern. 

INTERESTING & USEFUL PROPERTIES OF VITREOUS SILICA 

. High transparency to light , UIOOT 

. can withstand vcy high temperature Le. 15(H) C- 1 MO 

■ Very low thermal expansion 
« Excellent insulator 

w I bird bn Ltle and elastic nta 

. Insoluble in waLer and inert with other mag. 

. Inert towards adds cxeepl UL 
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COMPARISON OF COa AND Si<?2 


CO, 


Double co va lent bonds are present_ 


C aiom is smaller 


Molecule is linear 


Structure is one dimensional 


Simile covalent bonds arc pres en [ 
Si atom is larger 


Tetrahedral geometry is pre sen t 


Structure is three dimensional 


□ 

n 


SILICATES 

TTie compounds derived from silicic acid are termed as silicates. 


SODIUM SILICATE (Na 2 Si0 3 } 

• It is a sodium salt of metasilicie acid 

• It is also called water glass or soluble glass 

• Prepared by Na^COj and pure sand, 

• Soluble in water and its solution is alkaline 

• When soluble colored salts like NiCh. FcSO^ and CuS04 are dissolved in 
solution of water glass, they give beautiful growth called chemical garden. 



ALUMINIUM SILICATES or CLAY 

* Aluminium is present in important silicate rocks 

* Weathering effect, effect of CO 2 and effect of H 2 G (freezing and melting] 
disintegrate the silicate rocks into clay, 

* Pure day ‘AhChslSiC^Ja 2H 2 0“ also called kaolin used in preparation of 
porcelains and china wares, 

* Ordinary clay contains Fe and it is of yellow or reddish yellow, 

* Ordinary clay is used to prepare bricks, tiles and stone wares. 


| S.No 

I N*m* Aqd FormuLa, 
of Silk- 0.(4^ 

Prtpflrslion 

Properties 


2 

I Sodium Silkilc 
Nii Si 0 ) 

NajCOi+^Oj *■ Na;SiO]+COj 

2 NaOH+H>SiO J — * 

NajSiOj+2HiO 

Aqueous Solution 

Soap - l-'ilkr 
Textile - Fircpnwr’ 
Furniture - Polish* 
Calico - Printing 


AfumirumSiNeaic 

NjO. AljOi.fiSiOj+HiOOj ►HjQ— *► 
KjCOj+^SiOj+AliO, (.SiOfh 2 ^ 
Kaolin 

r lni P Jrt r Tl1e5 ’ NaWOj 

| FcAtttH SutticwarcJ Na-At- 

M B 0 L Po«crj,' L Sillcajc 

Porcelain 

kh H 1" Kaolin 

l -ChinBrwarr*| Bone ash 
Feldspar 


4 

■ ■ ,1IL,I| |t 

NjMgHSiOjfi 

AshtsMit 



Cosmetics 
E louix hoM 


Ca MgitfiQ,), 

— 

Hydraicd Silicate 

Articles . 

Incgmbustibte 

Fabrics 




V 





SILICONS 


Chapter 3 


Group IDA & IVA Elements 


Tile compound in which ■ 

called silicone 13 funded hy two O atoms and vo alky] groups is 

• is siniiiar 10 carb ° n 
„ SlCLl and SilaM (SIR,) like C. 


™ n 10 «*««> al Wgh temperature. 

sui™ ZzlZ * by the change in ten * erature 


TM 


TM 


TM 


TM 


TM 


m preparation of lubricants 
in hydraulic brakes or hydraulic system 

methyl silicones of high molecular mass resemble rubber and are 
used in making rubber like tubing and sheets, 
due to presence of cross linkages, in insulation 

silicone films can prevent water leakage and act as water repellent like a 
grease film. 

SEMICONDUCTORS 

Substance having different resistances to the passage of electric current is called 
semiconductor 

* Compounds/elements acts as semiconductor are Germanium. Selenium, 
Silicones, Lead sulphide. Silicon carbide, Calcium sulphide, Lead tellurfdc. 
Gallium arsenide. Indium nntimonidc. 

* Electrical conductance depends upon temperature of semiconductor. 

* On heating resistance of semiconductor decrease while that of metal increases, 

* In light conductance oT semi conductor increases 

* Semi conductors are used in transistors, photoelectric cell and solar batteries 

* The junction between the different materials forms a boundary. It allows 
electricity to pass more properly and is used In transistors. 



iru V -I. Aj L tJTMJ ft v i 

Remarks 

Uses 

1 cad Compounds 


as pigment 

Lead 5 u bo side 

/l>h f Vl 

* ll is a black powder 

in lead storage batteries as 
filler 

U b*5iL — — — - 

Lead monoxide 
(1*1)0) 

• Two crystalline forms arc available, 

1 , rhomb ie(y ell ow i n colour ) 

2. tetragonal (red in colour) 

■ in preparing, flint glass 
and paints 

■ ll la “™ rB - — ' 

■ in preparation of storage 
batteries 

* in anticorrosion paint. 

“Triplnmbic letra-oxide 

( l'h.,Oj) 

■ It is produced alter me jlliuh ^2 
and l 5 b 

Lead oxid* 
(PbO,) 

White lead 
2PbCO J+ Pb{OM)3 

ai| is produced alter the reaction pi 
HNOj anti red lead 
- It is reddish brown powder 
.It is soluble in alkaline water 
1 1 oTr tnl hv dilute acids. 

“ k virus pLUIllDiHCS 

^nrSiSphoiS white pigment. 
• Prepared by Hutch process. 

• has good covering, power 
when mixed with lin seed 

0S 1 

■ toxic and tarnished to 
grey by environment, 
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Chapter 3 


Group 



& IVA Elements 



L 


2 . 


3 , 


4. 


5. 


6 . 


9, 

ia 

11, 

12, 

13 . 

14 . 


PRACTICE EXERCISE 


Boron is non-metal whereas A1 is metal, it is due to 

fa) Small size (bj High nuclear charge 

[cj Both a and b fd) No authorized Justification yet 

Boron in soil has been considered micromitrient for 

faj Soil porocity flji) Proper growth of plants 

fc) Alkalinity of soil (dj All 

One of the outstanding features of boron is its ability to form 

(aj Molecular addition compounds fb) Molecular crystals 

(c) Semiconductors (d) Ionic compounds 

Substance which is found in dried up takes of Tibet and California Is 

(a) Tlncal (BJ Boric acid 

(cj Calcium carbonate (d) Colemanite 

Borax is a white crystalline solid and it is 

(a) More soluble in cold water (bj More soluble in hot water 

(cHnsoluble in water (d) Soluble only in organic solvents 

which oi the following does not give Borax bead test* 7 
(a) Cu [b) Cr 

Ni fdj A1 

Special features of borate glass is that it is 

fa) Heat resistant fb) Low melting 

fd Used to prepare chemical garden (dj Green In colour 

The metal which is used in thermite process because of its activity, is 

s=— sar 

Aluminium oxide is 

fa) Acidic oxide mi j 

* . IbJ Basic oxide 

fc) Amphoteric oxide rni t+ ^i * 

Which of tlie following shows inert pair effect? 
fa) boron no . 

(c) silicon fb) carbon 

(a) ls2,2& e a^ niC ' 0nfl £ LiraUon corresponds to an clement of group 1HA? 

fcj ls*2s*,2p* B s " 2s2 ' 2 P 6 '^3p‘ 

Tincal is a mineral of [d) 

Jc) B Si 

^0^ *“““ <Si0i) - CaCh S “ iC - is surrounded by _ 

faj 4 

(c) 1 to) 2 

Whfch 0 „ e of the following Is not a semiconductor? 

(c) Se to) Ge 

(d) Sn 



atoms 
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16 . 


18 . 


19 . 


20 . 


21 . 


22 , 


23 . 


24 . 


25 . 


26 . 


27 . 


Chapter 3 

Orthoborlc acid is o ,, i 

(a) 26% 6 0 Soluble in water at 40 & C and 

[c] 37%. (b) 27% 

iTie process nf ainTu; , (8) < 2.6% 

(a) Hall process inium extraction is called 

(c) Haber process ® Thermite process 

Because of its ability to combine - ® Contact P racess 


Group III A & IVA Elements 


at 107°C, 


(b) Na2B 4 0 7 .5H 2 0 
(d) NaaB 4 0 7 . lOHaO 

(b) -OH 

(d) 


metal is used v w WI,1U1J lc ^th both oxygen and nitrogen, aluminium 
{a) As nitrometer 

<b) To remove air bubbles from molten metal 

(c) To produce alloy 

(d) As insulator 

Aqueous Sq l uUon of borax above 62“C gives crystals of 
(a) Na 3 B,O7.4H 3 0 
tc) N& 2 B*0 7 ,2H2Q 

Silicon differ from silica by a group of 

(a) CHa 

(e) OCHa 

Which of the following is not a use of silicon? 

(a) Lubricants (bl Hydraulic brakes 

(c) Antifreeze fd> Water repellent 

Boron is non metal while other elements of I11A group arc metals, This is 

because 

(a) it has small size 

(b) it has high nuclear charge 

(c) it forms molecular addition compounds 
{d) all of the above 

CO 2 is gas while SiOa is solid at room temperature. 

(a) carbon is non-metal while silicon is semi -metal 

(b) CCb is an independent molecule while SiO* has network covalent structure 

(c) CO 2 forms multiple bond while silicon docs not form multiple bonds 

(d) Silicon has all sigma bonds. 

The coloured glassy mass in borax bead test is due to die formation of 
(a) metal borate W “ 

(c) metal boride LL™ n sl lca c 

Identify the correct statement regarding CO 
(a) it combines with H 3 0 to form carbonic acid 
b It reacts with red blood cells of haemoglobin 


(c) it is powerful oxidizing agent 

(d) it fs used to prepare aerated 

The chief ore of At is: A[j0;i 2 h 2 0 

(a) NaaAfFe (d) AfsCb 3H 3 0 

(c) AtsOj H 2 O ara emide is increased then its conductivity will 

If temperature of gallium arsenioc ^ 

(a) decrease jd} first decreases then increases 

(c) remains constant 
Boric acid cannot be used 
la) As antiseptic in medicine 
[cj In soda bottles 


[b) For washing eyes 
[di For enamel and glazes. 
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Chapter 3 


Group HIA & IVA Elemei 


of the following will decompose to produce litharge 

S (b) Pb 3 0« 

JJ , J (d) Ail of the above 

. 1(u 1 e ^rnent can form triposltive ion? 
f a * ^Ulum (b) Carbon 

!ii.l! C °, n (d) Alumfnium 

Which ol the following is metasilicic acid? 

H n n 3 m H.SIO, 

(c) H3ASO4 (d) H-jSbO, 
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t'feineim of V A 

Elements of V I A 

N and P arc non-metals. As and Sb 
are metalloids while Bi \$ metal. 

All elements are non-metals except Po 

Some elements show allotropy. 

All elements show allotropy. 

Catenation is absent. 

Catenation is present. 

Metallic character increases down 
the group. 

Non-metal! ic character is pronounced 

d-ofbital is involved in bond 
formation except in nitrogen 

d-orbital is involved in bond formation 
except in oxygen 

Usually show +3 and +5 oxidation 
states. 

Usually show -2. +2, +4, +6 oxidation 
states except oxygen. 


nitrogen and its compounds 


* ft fs present in free state in air, 78% by volume, 

Inorganic compounds of nitrogen are not commonly found as minerals. 

In combined state, it is present in the form of proteins, urea and amino arid* 

OXIDES OF NTTROGBfr 



Part icular Nitrous Oxide (N ; 0) 


Preparation 


Colour 


2 n+ HNQj^ 2 hfN 0 j)i+tf sO+HiO 
NFI^KO^NiQtHjO 


Soie 1 1 &Tas( e 


Solubility 
Action of 0 3 


Colourless gas. 


Pleasant smell and taste. 


Combustion 


As Reducing 
Agent 


Fairly soluble irt water 


Nitric Oxide (NO) 


Cu+ai]HNOwr:u(N 0 3 ) 3 +Nt>+i fjO 
N 3 + 0 ^ 2 NO 


Colourless gas. 


Sparingly soluble 


Form reddish brown N O, 

- u PP or1 s co mb usd on Supports combustion 

T rr « ■* . . . , f" ‘ ™ ™ 


ft converts into NO 


As Oxidizing 
Agent 


On reaction with red-hot 
Cu } it gives Nj 


Reaction With 
Water 


Reaction With 
Alkali 


No reaction 


With oxidizing agents like 
KMnO*_ HNO 3 gives 
HNOj and NO? 
respectively, 


With reducing agents like 
1 1 2 S O 4 etc, it gives 

NA 


No reaction 


No reaction 


No reaction 


Nitrogen Oxide 


53J3BB 

Pb(NOj>i-»PbO+MOi+Q, ] 
_C' u - a 1 n o 1 -»r i.i; NO, | 

- Reddish brown pas. 


j hingent sme ll. 


Soluble and formed blue 
colour acidic solution. 

Supports combustion 


As strong oxidizing agent, 
it oxidizes Ff>S to sulphur. 
FcSOi to Fe 2 (SOj)i an.il 
KI to h. 


In absence of a in it forms 
UNO, and HNGvvrith 
water. 


On reaction with alkalies, 
it gives nitrates and 
nitrites 
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ACIDS OF NITROGEN 


Group VA & VIA Elements 


I'urikiilurv 


Preparation 


Effect of heat 


As an oxidizing agent 


As reducing agent 


Reaction >v ith alkali 


Action on organic 
compounds 


^iOj+H>0-y HNO-. 

ggO ^+H z Sq-> BaSA^ UMn 

decompose into HNOj, NO and 
h 2 u 


Oxidizes Hi to I 2l $0 2 to h 3 SO, 

and SnCljtoSnCl* 


Decolourizes KMn0 4 and 


changes into UNO: 


Gives salt and water 


Aqua Regia 


Products Nr with urea or aniline, 


Nitric arid{El\(>0 


KNQs+HjSO*- 


KHSO+HNOi 

and 


Decompose into NO-., Or 

HjO 


Oxidizes non-metals to their 
oxides and metalloids to 
corresponding acids, Oxidizes 
FeS.Q 4 to Fe : {S0 4 ) 3f H 3 S to S, 
HI to Ij 


Gives salt and water 


H -atoms in hydrocarbon are 
replaced by -NQ> group 


One volume of Cone. UNO} 
and 3 volume of Cone, HC1 
give Aqua Regia that can 
dissolve noble metais 


Biiklajid and Eyde's procedure 

* Another method for preparation of nitric acid is Blrkland and Eyde’s 
process. 

* Oxidation of Ns with atmospheric Oa gives NO which on oxidation forms NOi 
and this reacts with water in the presence of air, produces nitric acid. 


NO-; 


NO 


water 




COOLER OXIDIZING ABSORPTION 
CHAMBER TOWER 


HNOi 


electric 
furnace 

Reactivity of Nitric A eldWtfeM^a 

* T'r & N?cr rilarTrendered passive by add due to their oxide coating. 
; W &’u are changed into their oxides. 

. Mg. Ca & Mn gives ^ dJlute and cone. acid. 

. Ag. Cu and Pb give Jj? ^ dilute and cone. acid. 

. Hg give Hg 2 (N0 3 ) 2 and Hgl" 3 > H M 0a concentration and temperature. 

. Zn gives P rodu ^5 e ^" es NHj NO,. 

> Very dilute HNO^ Na0 . 
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Chapter 4 


PHOSPHO RUS AND ITS COMPOUNDS 
occurrence nr PHOSPHORUS 


Group VA & VJA Elements 



* Phosphorus Is found in combined state in the form of minerals, 

* If is present in seed, yolk of eggs, nerves, brain and bone marrows 

* Bone ash [80% CajfPOJal is source of P. 

ALLQTROPBS OF PHOSPHORUS 


Different crystalline forms of any substance arc said to be all o tropes 
There are six a Notropes of phosphorous; 

1 . Yellow/ White Phosphorous 

2, Red Phosphorous 

3. Scarlet Phosphorous 

4, o-iRlack Phosphorous 

5. p-Black Phosphorous 

6, Violet Phosphorous 


WliiU* Pirns |> Ji r>ru * 


Very reactive, poisonous, 
volatile, waxy and 
d to wish . 


Soluble m C,Ih and CS> 
Hxial in lelra atomic form 


Red Phosphurus 


Less reactive and 
poisonous. 


Black Phosphorus 


Change into P- at 7Q0°C 


Tetra atomic form 


* 


j Tetrahedral in shape 


Prepared by beating white 
phosphorous in presence of 
S and U at 25 OT 


Tcira 'atomic 
macro mo lecule 


Prepared by heating red 
phosphate at high temperature 
_ and pressure 


Hexagonal 



tt’KTTE phosphorous 

HALIDES of PHOSPHng^T^ 


R£D PHOSPHOROUS 



Colour 




Frceicii^joii^ 

Effectof hear 
Action of Qj 
Actio n of water 



Colourless ]k| niH 
76°C 
dl2°C 


Action of 
alcohol 


Phosphorus oxychloride is 

— produced 
_Forms pho sphorous acjd 
° rms al M ch]oridi~[^f 
^osphorous acid 


_Vdhnyish crystal 

_ ^tibji nis at I QD^C 

Qianges into Cl, and PCL I 


J ipnns orth ophosphoric aeld 
I orms alkyl chloride and 
phosphorus oxychlorides 
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Chapter 

oxtoesofphosphorous 


Group VA & VIA Elements 




Smell and state 


Melting po int 
Boiling point 


Action of Ox 


Action of water 


dioxide 


. smell 
22.8*0 



• With cold water, gives 
phosphorus acid 
W ith hot water, gives 
phosphoric acid and 
_] phosphcnc gas 


ACIDS OF PHOSPHOR? tr 


Phosphorus pi'ii i a oxide 


■m bite powder and garlic 
tike smell 


Sublimes at 360®C 


Forms meta phosphoric 
acid 


Particulars 

Phosphorus ueichlFPOd 

Phosphoric acid (HiPOdl 

Colour and state 

White crystal hue solid 

Colourless deliquescent 
crystalline solid 

Melting point 

73.6 *C 

4rc 

Effect of heat 

Changes into phosphine and 
phosphoric acid 

Changes into pyro and 
metaphosphono acid 
2 H.,PO,-> H 4 P 1 O 7 — ^ 2 HP 0 j 

Action with 0^ 

Gives phosphoric acid 

- 

Action with alkali 

Forms salts 

Forms salts 

As reducing agent 

Reduces CuSGi to Cu and 
AkNOj to Ag 

" 


OCCURRENCE OF GROUP VUA ELEMENT 




* 


* 


O 2 comprises 50% of earth crust. 
Oxygen is found in air in free state 
Water contains 89% oxygen. 
CaCCb contains 48% oxygen. 
Silica contains 53% oxygen. 


u£ur Is a!Iop^nUn^k"ns 5 garUc, mustard, hair. oil. egg & proteins. 



MINFRA I F nR flROUF VIA ELEM ENTS 


Formula 


Name 


PbS 


Galena 


Zinc blend 


II g* 


Cinnabar 


Sb-S 


Stibiiiie 


Copper p ypllL— 


iron pynle 


Foot s Gold 


Cg 0j.21h0 


sum 


G 


HaSO^ 


t# in^ Crtlru Tact 
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Chapter 4 

COMPARISON OF QXYOEN AND SULPHUR 


Group VA & VIA Element 


- 5 Both .have s ame Outer she It Electro ni c config uration i.e. ns^np 

Both are usually divalent 


SIMILARITIES BETWEEN OXYGEN AND SI LPIR R 


y 


#■ 


Both show allotropy 


Both have polyatomic molecules. 

^ Both combine with metals with oxidation state -2. 


j Both combine with non-metals and form covalent compounds. 
Both are found irt both free and combined states. 


Both arc typical non-metals. 


_ -' as ordrnary temperature. 


DIFFERENCES 

il*>gen Sulphur 



Two allotropic form? 0 : & O y 


Sparingly soluble in water 

T1^_t ■ , 


J I dp s m combu s tion 


i hree allotropic forms "rhombic. monochnj^? 
plastic. 

Solid at ordinary temperature. ' ~~ 

Insoluble in water 


Does not react with water. 


It is itself combust ib lc , 


Does not react with acids. 


Boiling sulphur reacts with steam producimTI 
Ji nk- hydrogen sulph ide & sulphur dioxide 

KPflnill/ AV I'/iTTA r-| 3 -l . . ^ I s' " “ 7 s 


Readily oxidized by cone. Sulphuric acid & nib* 
acid. 


Does not react with alkalies. 



5£2Z ** solu,lon & forms sulphiJes & 


^^ ^ l ^oxid at ,cn states. TTlZT^ . r — _J 

It is para magnetic " — j-y-r — r ~ — —■ — — 1 ^ ^ oxidation states 

a — - — Jt as diamagnetic. " — " — - — - — - — -| 


SULPHURI C ACID f K^gnj 

• Discovered by Jabar-Ibn-Hayan 

* It was called oiJ of vitriol 


Contact Proems a 


Presence 40 (mSj? LT **** OXicIized to S0 3 

«« » «,« t, a°fr "■ ao " ' 

l * ° f desircd concentration. 



’ lj|p .': nc irsnic 

Kli purifier 


m. 

sulphmic acid 



*«ti«jbw CJIilyi( 100 ., 

sulpurk acid 








Chapter 4 

_op ert ie S ofJH 2 So 4 

Colourless oil liquid 

*""* «• 1-834 at 18°C 
reezing point io.5°C 

Boiling point 338°C 


Group VA & VIA Elements 


?ureisnon Vater CXOtl " reaction 

f'*- — , j. . co ^ut tor, but addition of a little water makes it good conductor. 


Si\e to skin and causes very serious bum to all tissues 

Chemical Property 


On heating changes into SQ^and H 2 Q 

Strong acid completely ionizes in water 

Reacts with alkali to give salt and water 

Reacts with carbonates and bicarbonates to give salt 

Reacts with NH3 to give ammonium sulphate 

Reacts with benzene to give benzene sulphonic acid 

Reacts with metal in following manner: 

a, cold and dilute acid give salt and H 2 

b, cold and concentrated acid do not react with Cu, Ag, Au. Hg, Ft. 

c, hot and concentrated acid liberate SO2 and metallic sulphate 

Good dehydrating agent, removes water from organic compounds and libera 
CO t CO2, and black C. 

As an oxidizing agent oxidizes C and S to their oxides, H51S to S. HBr t HI to u 

and h respectively. „ 

Reacts with BaCh and Pb(NCb] 3 to give precipitation of BaSG* and 1 bbU+ 

Reacts with KMnO* and KaCrjO? and liberate O2 


garden of equations 


trous OXID 


Preparation 


4Zn + lOHNOs 

dilute 

MH.no, 


-> 4Zn(N0i)i + N,0 + 5H 2 0 
N.o + 2H s O 


Chemical Reactions of Nit rous O xide 


2 HiO + S 
lONaO + ^ 
N a 0 + Cu 


30?+ 

p,Oto +1oNl 

CuO + N 2 


Preparation 


3Cu * SHNO 3 

diluic 


3 Cu(NO,) 3 ^N 0t4H! ° 


N 2 + O2 


2 H 0 
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hemical Reactions of Nitric Oxide 


Group VA & VIA Elements 


NO + Oj 
2NO — 

2NQ + Cl, 

FeSOj + NO — 

H 2 S + 2NO — 

HjSOj + 2NG — 

2HNOj + NO — 

H 2 0 + NO + 3lj — 

6KJWn0 4 + 12H ? SO* + IONO 

m 

i;> 


NITROGEN DIOXID 


Preparation 


2NOj 
N a + 0 2 
2NOCI 

FeSOi . NO (Black nn£ of nitrosyl femxis sulpha^] 

H 2 0+ N*0 + 5 

H1SO4 + n 2 o 

H 2 0 + 3N0 2 

6HI + 2HNO* 

-+ 6KHSO* + 4H ; 0 + 10HNO 3 + BMnSOj 


Cu + 4HNQ, 

{Mftt f 

2Pb(NO,) a 


*> Cij(N 0 3 )j+ 2 NOi + 2H 2 0 


2PbO + 2NO, + 0 3 


Nj 0 4 


i4rc 


620*0 


2NOj 

gra'jw.wdjjinm? 


2NOj \ — 

2 NO + 0 2 


NO + 0 2 


SOF 


7T» 


5N0 2 + 2P 
H ? 0 + 2NO ? 

HjS + N0 2 
2K0H + 2NOj 
2NOj + 2Kf 

2FeSO* + H 2 SQ 4 + N0 ; 
2NaOH + 2NO> 


P 2 0 5 + 5 NO 




Preparation 


1 lZ 


kland and Eyde's 


-+ 

-+■ 


HNOj +■ HNO* 

H ? 0 + NO + S 

H 2 0 + KNOj +KNOj 

l? + 2KN0 J 

Fe 2 fS0 4 ) 3 + h 2 0 + NO 
Hi0 4 NaNOj + NaNO, 
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Chapter 4 


Group VA & VIA Elements 


ACTION WITH BAS 


NaOh + HNO, 


NaNQ 3 +H 2 Q 


REACTIONS WITH SALTS 


Na 2 C0 3 + 2HNO a ► 2NaN0 a + H 2 Q +C0 3 t 

NaHCOa +■ HNQ 3 -+NaNG a + HjO + CO,f 


REACTIONS WITH METALS] 


3Cu + 8HN0 3 > 3Cu(N0 3 } ? + 2NO + 4H 3 0 

dilute 

Cu + 4HN0j > Cu(NOj) a + 2M0 3 + 2H ? 0 

cone 

4Zn + IOHNOj — — ► 4ZntN0 3 ) a + N 3 0 + 5H ? 0 

dilute 

Z n + 4HNQ 3 > Zn(NG 3 )j + 2NO z + 2H 3 0 

cone 

3Pb + 8HNO3 ► 3Pb(NO a ) 2 + 2NO + 4H 2 0 

dilute 

Pb + 4HNQ 3 ■* Pb(N0 3 ) 2 + 2N0 2 +■ 2H 2 0 

Wic 

Mg + 2HNG* — MglNOsk + Hj 

dilute. 

Mn + 4HN0 3 ► Mn(NO,h + Hi 



K 


« 


Hg(NOi): + 2NCh * 2H s O 


Con*. 

Hg + 4HNOj 

6Hg + 8HNO, * 2ND + 4H S 0 

(excess) 

diU ^U 4Sn(N0 1 k + NHiNOj + 3H2O 


4Sn + tOHNOa 
Sn + 4HNO a 
Sb + 5HNO3 



S + 6HNO3 
As + 5'HNOj 


dilute 


con* 


H 2 Sn0 3 +4N0 2 + H 2 0 

Mete 5ta.™ic.acid 

H 3 Sb0*+5N0 2 + HjO 


HjSO* +■ 6NO2 + 2H ? 0 

HbAsO^ + SNOz+HzO 


As + 3HNOj 


> HsAsOj+SN 0 ? 




P + 5HNO3 


^ C0P ^ ' Hi p04 + H20 + 5H°! 


\ 2 + iohno 3 

q + 4 HNOj 


H otycortf - 2 HIOj + lONOa + 4HaP 
eotic 0Q 5 + 4N02 + 


[ KIPS Entry Test S eries 


1 V 




i\\ 


v 


o 


28 , 


29, 


30. 


^Chapter 4 



Gr oup VA & VIA E|^ 


REACTIONS AS 



i, ,, -liril” 3Fe 2 (S0 4 ), + 2NO + 4H 2 0 

6Fe50i + 2HNO } + 3H 2 S0 4 

3S + 2NO + 4HjO 


3HjS + 2HNO, 
6HI+2HMO, 


4 H 1 O* 2NO + 3 J 2 


Sri Cl, + 2HCI + 2HNO s 


SnCI 4 + 2NOj + 2H 2 0 


UdoMM 


HNO, + 3HCI 


2N0Ct 


NOCI + Cl 2 * 2HjO 
2NO + Cl 2 


'HOSPHORUS TRICHLORID 


Preparation 

3P + 3CI 2 > 2PCI 3 

2P + 4S0Clj *■ 2PCJj + 2SO z + S 2 Cl 2 


Chemical Reactions of Phosphorus Trichloride 


PCIj + Cl 2 
PC lj + 0 2 
PCI) + h 2 o 



Preparation 


> 

+ 

> 


PCI* 

2POCI) 

H3PO4 + 3 HCI 


2P + 5CI S 
PCI, + Cf 2 



2PCI 5 

PCI S 


§ Pentaehfnrido 



Preparation 


p Cls + Clj 
2nCI 2 + PC| 3 
HjP 0 4 + shcj 


p < + 30 2 
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Chapter 4 


Prep durat ion 


Group VA & VIA Elements 



^O s + HiO 
^aO s + 3H ? 0 
P 2 0* 4 2HNO a 
P 2 0 5 + C a H 5 OH 





P 2 O 5 4 ZCH 3 COOH 




Preparation 


2HR0 3 
2 H 3 PQ 4 
N 3 O s + 2HP0 3 
C 3 H 4 + 2HPG 5 
2HP0 3 + (CHjCOJiO 

AcclLc anhydride 


P 2 0 3 + 3H 2 0 > 2H 3 POj 

PCI 3 + 3H 2 0 > H a P0 3 + 3HCt 


Chemical Reactions of Phosphorus Acid 


4H 3 PO s 



3HjP 0 4 + PHa 


H s P 0 3 4 CuSO^ 4 HiO 


HjP 0 3 4 2AgNO a + 2NH 4 OH 


HjPO^ + Oz 
HjP0 3 4 6[H] 


— —4 

Z n/HCl 


► H s P0 4 + H s SO-i + Cu 

4 H a P0 4 4 HjO 4 2Ag 4 2NH 4 NGj 

2H a P0, 

PH 3 .+ 3H z O 


RRTHOPHOSPHOKIC ACID 


Preparation 


p 2 Os + 3H 2 0 
P + 5HNOj 
PCI 5 + 4HjO 
Ca 3 (POj)s + 3SiO a 



2HjP0 3 

HjPO* + 5N0 2 + H 3 0 
HjP 04 + 5HGI 
3CaSi0 3 + P 2 0 5 


Chemical Reactions ofOrlho 





-'■V. . 

’ F * l , v ■ 


■ V V J V 


orld.com 




o 



H,PO, + NaOH 
HjP0 4 + 2NaOH 
H3PO4 * 3NaOH 


SULPHURIC ACID 


Preparation 


Contact Process 


Chemical Reactions of Sulphuric Acid 


IGNIZATrON 


REACTIONS WITH BAS 


H 2 S0 4 + HjO 
HSO*' + 2H 2 0 

3 


tAJ Arrhenius Base 

H 3 SO 4 + NaOH 

2NaOH + HjS 0 4 

(B) Lewis Base 

2NH 3 + HjSOj 



Zn + HjS 0 4 
Fe + H 2 S0 4 

Cu + 2HjSO„ 
Wg +■ 2 Hj S0 4 
H 9 + 2HjSO 


GroupVA&viAj, 


NaH 2 P0 4 + H 2 0 
Na 2 HPO„ + H 2 0 
Na 3 P0 4 + H 2 0 


s + o 2 

> 

400-500-.C 

S02 

2 SOj + 0 2 

V 3 Oj , 

2 SOj 

SOj+ HjSOi 

— ■ — > 

H 2 S 2 O 7 

h 2 s 2 o 7 + H 2 0 

— — > 

2 H 2 SO 4 


H 3 0* + hso 4 - 

2H a O* + S0 4 ' 2 


NaHS0 4 + HjO 

Sodium bisulpha te 
(acidic salt) 

Na 2 S0 4 + 2H 2 0 

Sodium sulphate 

(normal salt) 

(NH 4 ),S0 4 



M9SO4 + Hj 

2nSo 4 + h 2 
p eSo 4 * Hi 

SnSo 4 +H 2 

Cuso * + 50j + 2Hj0 

Ag 2 so 4 + S02 + 2Hj0 

3S0 4 + S0 2 + 2H 2 0 
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NajCOj+HjSO, . . u __ 

4 * Na 2 S0 4 + CO, + HjO 

CuCO a + H,SO. 

2 ° 4 ' ► CuS0 4+ C0 j + H,0 

2NaHCO, + H,Rn 

! ~~ — * Ma 2 S0 4 + 2COj + 2H 2 0 

NaNO, + HjS0 4 

NaCl + HjS0 4 


t 2 - 

+ NaHS0 4 + HNOj 


* NaHS0 4 +HCl 



H a S + h 3 so 4 
2H1 + H*SO* 
C * 2H;jS04 
2P + 4H*S0 4 
S + 2 H 2 SO 4 


-+ S + S0 2 + 2H 2 0 


+ l 2 + S0 3 + 2HjO 


C0 2 + 2S0 2 +2H z O 


-> H a PO g + H 3 P0 4 + 4S0 2 + H 2 G 


CTIONS AS A DEHYDRATING ADEN 


* 3S0i+2H 2 0 

1 


Concentrated sulphuric acid 


GtiHijOs 

(glucose) 

CiiHijOii 

(Sucrose) 

HCOOH 

(Formic add) 


-* 6C+6H*0 


12C+11H 2 0 


GO + H s O 


COOH 

1 

COOH 

(oxalic acid) 

ch 3 

I 

ch 2 — oh 

Ethyl alcohol 


-> CO +C0i+H 2 0 


ch 3 


-* ch 2 + h 2 o 

Ethylene 




I 


18 . 


13. 


30 




1. 


3 , 


4 


5 . 


6. 


7 , 


8, 


io. 


11 . 


12, 


13 . 


H, 


15 . 
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Group VA & VIA gj 


SE 


, rfiffrrent with respect to physical ap peara 
Which of the following is differ phosphorus 



fa] Arsenic 


fd) Bismuth 


fc) Antimony . T , n . ses ses melting point below OX? 

Which one of the following l ■ phosphorus 

(a) Nitrogen (d) Bismuth 

Compounds of nitrogen and phosphnrus.ye mostly . 

fa] ionic (dj all var i e ties are possible 

Semost electronegative element among the following is 
(a) Sb W * 

(c) As 1 

SOa is not absorbed in water directly because 

(a) Reaction is exothermic [bj It is insoluble in water 

fc) Dilute acid is produced (dj Ail of above 

Phosphene gas will be produced if phosphorous acid is subjected to 

taj Oxidation (b) Reduction 

fc) Decomposition fd] Both b & c 

Which of the following will give phosphoric acid on reaction with water 

Z f p n G W P3O3 

„„ . (d) All of the above 

(a) StaSSdffi^ iS ^ 3 P r0 P ert y purequartz? 

(cJHaid £ I11 

ffiSESS Greek word and “ " 

fcj Impure ^ ^' ire 

Which of the following *. Tetrahedral 

(a) Yolk of egg k not contain phosphorus? 
fc) Nerves tf>) Bone 

Alio tropic form of 1 (d) Steel 

fa] White P phoms lhat is Poisonous is 

fc) Black fb) Red 

Which one of the following (d) Violet 

(a) Lead pencils S ot use of graphite? 

(c) Lubricant (b) Abrasive' 

Acetic anhydride can u 
fa) P,o 5 n bc stained 

fc] Both a & b (hi u &r\ 

!S? n ° f ^ i„ ‘ | 

<<a ^so,.m 3 i ,s 

Phosphorous add , - b) Fe S0 4 .N0 3 

fcd Phosphine ' P ° n the( mal dccomnno- ' PeSo «- N iO 

,c) ' Vater P yields phosphoric acid W d 

S P hos Phoru S 

1 Phos Phorus pentoxide 


nui tisive 

bv t,- Electrode of electrolytic cell 

by treating ethyl alcohol with 






Chapter 4 

Which °ne of the foilowlng 


Group VA & VIA Elements 


(a] Pa0 3 
(c) H^POi 


17. 


compounds usually smells like garlic? 
(b) P 2 0 5 

P2Q5 is a hygrascooie , * d ) AU h ave same smell 

(a) 260 c C P r Whlch su blimes at 

(c) 63Q*C W 


18. 


The element of group VIA whirh i ^ 820 C 
f a i 2 b p in, uhich is a non-metal is 

(b) Se 


(c) Te 


19. 


Phosphoric acid is a weak acid and its bailed is 

(b) 3 

[ej zero 2 

All the elements in group VIA are in nature 

a hygroscopic W metals 

(c, ) polymeric (d} a u 0 f a p ove 


20 . 


Which of the elements show passivity when treated with cone, HNQs. 

(a) Fe " (b) At 

W (dl All of the above 

Which allotropie iorm of phosphorous is the most stable? 

(a) white (b) black 

(cl red [&) Violet 

The gas which cannot be dried by cone. HaSOt 
(a) SO2 (b] H=S 

(C) CO2 Id) C3H4 

The chemical composition of cinnabar is 
(a) ZnS (b) PbS 

(c) ligS (d) PeS 

pcSOi forms brown ring with 
(a) N^Oa lb) N0 ’ 


(c) NO 



fd) N 2 0 


Owden and sulphur resemble in all except 

(a) Electronic configuration of valence shell electrons. 

(b) Show allotropy 
(e) Polymeric 

Id! Show same oxidation state 

Oxygen does not react with all except ^ ^ 

(a) Alkali ( d j Metals 

!» oxides are removed by passing through^ 

(a} Ferric hydroxide (dl hydroxide 

(c) Calcium hydroxide maximum oxidation state 

In which compound nitrogen jy N0 2 

(c)HNO-i . with ethanol, sulphuric add behaves like 

When sulphuric acid Is treate jy a dehydrating agent 

la) an acid (d) as sulphonating agen 

(c) an oxidizing agent 
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Chapter 5 

IN TRO DUCTiniv 

• VI] -A group 

• Vei >' active uith non^T*! grDUp 

• Exist in three states of " la,s - 
diatomic molecule. matter "1th 

• Halogen forms -ve ton u. 

electron (.V ) °" ** filing 0 „ e 

• Have highest E.N. vai.i. , 
elements of their period ' m ° ne 


The Halogens & The Noble Gases 



Ahiatine is rare clemenl It is a 
radioactive and its rkm stable 
hashalf-liff ofg .10 hr* 


Colour 


Physical stale 


fmohink caujoRist 


Pale yellow Oreenssh veltow 


HkOMlM; 


Reddish brown 


Gas 


Ci as 


id>i\r 


metallic shiny 
(irev ish black 


Liquid 


Solid 


OCCURRENCE OF HALOGENS 


• ) lalogens are very* reactive, so they are not found in free slate?. 

’ I lalogens are found in the form of soluble halides. 


FLUORINE 

CHLORINE 

BROMINE 

IOIHNF 

Fluorospar CaF 3 

Halite NaCl 

Bnne wells. Sea 

NalOt, NalOj 

Cry olite NajAlF^ 

(Salt beds, brine 

water 

deposits in Chile 

Apatite 

[CaFsJCajfPO*^] j 

wells, sea water) 

Camalite 

KC1 .MbC 1 2 ,6H 2 0 

NaBr. KBr. MgBr : 

brine wells 


PECULIAR BEHAVIOUR OF FLOURIWE 


Fluorine 

Other Halogen 

High first I.P and E.N J 

Low first I P and E.N 

Low dissociation energy 

Hish dissociation energy except \ 2 

Fluorides have high lattice energy . 

Lattice energy of other halides is 
smaller than other fluorides 

1 .iff VP 

Most reactive — — 

F reacts directly with noble gases 

LcSS- 3 L4L LI? L 

No other halogen reacts wilh the 
noble gases 

Shows only -1 oxidation state 

Others show -1,+ !,+^^ 
,vfidahon states 

it*" , ■. t 

Does not form oxy_a£id^ — — --- 

rnnfl OAiaoui- — 

Others have lower reduciion 

Has maximum reduction P oien 1 

potential. 
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H ' y Chapter 5 ■> 

ta — ■ ««%. 

* KS? 2 * ..p«n « «'™"S 

* ~/SES5S2£ 

> Hydration ena*» >f »' ■£ r , and b) 1 

V Heats of vaportzauo ^ various coloured dyes to colourless 

. Fluorine and c fJ\ untV erea) indicator can he decolourized *h fn 

substances eg* litmus ana un 
exposed la fluorine or chlorine - 

CQMPOUNPS OF HALO GEN 

HypyUPES ^lnar» f compounds of X and H arc hydiidt s. 

* Reactivity of Xi with H? Is F > Cl > £ 3 r > I- 

* Reaction with h is reversible and very slow. 

* F and Cl give their halides with cone. H3SO4 while Br and I do not. 

Pr ope rties Of Hydrides 
Ptwertlet of HF 

* Zig-Zag pattern of hydrogen bonding is present in HF. 

* HF is liquid while HCI. HBr and HI are gases at room temperature. 

* HF attacks glass while others do not. 

* Viscosity of HF Is lesser than water. 

* Vapour phase of HF is equilibrium mixture of monomers and cyclic hexamm 

#■ 

VniirHeu flf vt 9 - 


Propertie s Of other Hydroec n Halide 


Inc reas ing Tren ds 

SSH ™ poiizatian a 

Decreasing Tt^h* HC1 < HBr < HI 3 

* B ° nd Cn ^' moment, Strength of hnnH u I 

01 wnti have trends as HCI > HBr>H 

OXIDES OF HALOGENS 

* No reaction ulth Oxveen 

con dltlons except fluorine. fl 


ML ill 

uxygen diflound? 
OF> 

r ^ySTTdtfl^^ 

0 3 Fj 


Dj chlorine monoxide 
- Cln O 

r hlonnedioxide 


bromine 


Bromine monoxide 
B ro n ^T5ioxide BrOj 

^^WtfToxide 
«! 24 BrjO,) 


Iodine 


Iodine tetraoxidf 
Iodine lodS^i 
Iodine peniawi* 

r : o< 











m/m a * 






■ 


O.F 


3 r I 


CIO, 


ci 2 o T 


BnO 


i 2 o 5 
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Preparation 


hroni mixture of F 2 
and 0 2 subjected to 
electric discharge 


The Halogens & The Noble Gases 



t’olour and staU . EfTect orhcat lists and «thiT 


■By reducing 
NaClOj with NaCl 
otS 0 2 or CH a OH 
in acidic media 
■By reacting H 2 SO* 
and KClOj in the 

presence of oxalic 

acid 


363^0 

Reddish brown, 
at 350*C 


By dehydration of 
perchloric acid 
(HOC).*) with P>0 5 at 
-1G*C 


Pale yellow gas 


Eat 

solid 

Gives oxygen 
and oxides of 
flourine 

On reaction with F 2 , 
it gives 0 2 F 2 


Forms 0* and 

"Paramagnetic 
substance 
“Used as antiseptic 
for purification of 

aas 

Cl 2 on 

water and bleach of 


warming 

cellulose material 



» Decomposes in 
H 2 0 to HC1 and 
HClOj 


By reacting bromine 
vapours and mercuric 
oxide 

By suspension of 
mercuric oxide in 
CCU and Br 3 


Heating iodic acid at 
240° C 


Colourless viscous 
liquid 


Stable at room 
temperature 


Dark Volatile liquid 


When goes in water 
produces HCL0 4 . 


Only stable at It has oxidizing 


White crystalline 
solid 


-20 C 


properties 


Stable up to 

300°C 


■Has polymeric 
structure 

1 Insoluble in organic 
solvent 

■Acts as oxidizing 
agent 

'Used in quantitative 
analysis of CO 




oxidized and reduced is called 

A reaction in which a specie 

disproportionation reaction. hvoochlorite and sodium chloride, 

eg. reaction of CI 2 with NaOH gives ^ conV erts it into chloride ( !) and hypochlorite 

(+1) in cold slate. At 70'C the oxioau 

OXYACIDS , to which one or more oxygen atoms are 

« IrToxyacids. X is the central atom 

covalently bonded. nxvacids. more will be thermal stability. 

Greater number of O to oxygen atom 


• Greater number of O atom ‘ ; * creasc to oxygen atom 

• Acidic strength tacre^s ^ 0j>HXOa> HXO. 

• Strength of oxyacids is I - - — 

— iriDS En 


i/idc Fntrv Tisst Sorios 
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K.l - — . 



I w I IUK . J Tt ] s fl l ic I ■> ' 

Chloric add is stager *^^ r jivthe size of bromine, 
electronegativity and increase _____ _ 

r S5 t^^idiSrS^ 

Oxidtttio | 

n state of ~ 

halogen 


General names 


Chlorine 


Bromine 


Iodine 



Oxy acids 


Hypohalous acid 
Halous acid 



— ">3of 
£9?cids 


Hake acid 



PERCHLORIC ACID 

*■ It is prepared by distilling a 


mixture of potassium perchlorate and cone 


under reduced pressure, 

* Perchloric acid is a hygroscopic liquid. 

* Freezes at - 1 12'C decomposes at 90°C 



* It works as oxidizing agent. 

* It is stored in 67% solution in water as decomposes explosively when heated 

* Due to its oxidizing property, it is veiy important analytical reagent 


BLEACHING POWDER 

It is prepared by reaction of slaked lime 
and chlorine 

Two methods are available 

> Hasendever method (old] 

> Beckman method (new] 

it is good oxidizing agent due to 
generation of hypochorite ion, 

Cb is liberated on reaction with excess 


slaked lime with 
compressed air 

| p hopper 



chlorinating 

tower 


ZTchlorinf 


Uses 

> Preparation of chloroform 
Sterilization of water 
Preparation of un-sbrinkaKi 

^ bleaching agent !k £S eW0 °’ 


hot air 

'bleaching 
powder 

Beckmann's Method 


> 

> 
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COM MERCIAL USE op Hai ■■ 

^-iiALOGENS^p CO MPQUKDS 


The Halogens & The Noble Gases 


Field of 

usage 


Chemical 


* marine 


Clildruic 


Industry 


Medical 

/agriculture 


■Freon gas 
1 CChF;, CC!F Jt CF 4 
■Teflon ( valuable 
plastic) 

(- CF 2 — CFj -) 

■ Bleaching powder 
"PVC 

■ecu 

■ CHClj 

■ HC] 

i Ethylene bromide 
CtFLEhn used in 
gasoh ne to save 
engine PbO and 
deposits PbS0 4 

added to 
common sail 
which is 
known as 
iodized salt. 

■ Corrosion proof 
parts of machinery 
from Teflon 
* Electric wires arc 
coated with Teflon 

■ Bleaching powder 
is used in textile 
and paper 
industry. 

■ AgBr is used in 
photography. 

■ Pharmaceutical i 
industry as 
disinfectant 
and germicide. 

■ Halo thane is used 

| * Antiseptic, 

■ Used as 

1 * To fulfill 

as anesthetic 

insecticide weed 

fungicide 

deficiency of 


killer, herbicide 


I> in our diet to 




avoid Ihe risk 

J 


J - 

of goiter 


INTRODUCTION (NOBLE / RARE GASES) 

Noble gases are placed in zero group or VII 1 -A group 
All elements are non- metallic, odourless & colourless gases. 

There are eight electrons in outermost shell of each dement except He. 

Noble gases are isolated from air by fractional distillation. . t . 

He is present on earth as radioactive decay, the 2“« most abundant element 

the universe. 

Neon is 1 /65000 th part of air. 

Neon gives reddish glow in gas discharge tube- 
Neon has 40 'times more refrigeration capacity than He. 

Xe is present in air as 0.08 ppm. 

Radon is product as 'o up due to increase in London forces. 

Boiling point increases down the group 


C OMPOUNDSOF_Xe 


O \kl ii lion State of — 


(’pin poind 



+6 


— 



Pin steal stale 


Colourless crysta l 
Colo urless crystal 


Colourless crystal 
Colourless liquid 
Colourless crystal 
Colourless gas 
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FLOURIDES 


Particulars 


Preparation 


State 


Direcl interaction of Xe 
and Fj for & hours 


Others 


4 


Crystalline so [id 


Action of H 


Hytlndusfs 


1 


Action of NH 


Action ofHfi 


1 


1 Stored in Ni vessel 
Mild lluon nating agen t 


Forms Xe and HF 


HF, 0 2t Xc 


The Halogens & The Noble g ^ 



Interaction of Xe and F 2 in 
] :5 ratio in Nickel container 
at 6 atm for few hours 


me 


■Stored in Ni vessel 
Strong fluori noting agent 


Forms Xe and HP 


XcOi, HF, 0 2l Xe 


Forms N 3 , HF Sc Xe 


Forms Xe and Hgf-3 


XENON Q XYTETRAFLUORIDE fX*OF\) 

* Prepared by XeF^ arid quartz fsilicaj. 

* Colourless volatJ le J iquid 

* Stored in Ni vessel 

* Gives XeOa after reaction with water 

xenonoxides 


Interaction of XeUJ 
^2 in 3.20 ratio jn 

stainless steel vessel 4t 

50 atm and 30fP r 
Crystal l ine solid 


Yellow in cob^T^ 

liquid oreas 


Forms Xe and HF 



Particulars 


Preparation 



XcOt 


Interaction ofXef^mcHS 

Crystal line solid 
Explodes at very low temp. 
Weak acid 


XeO* 


Interaction of Ba^XeO:; or 

W.5k ti yJ I E— • T I ^ jt-% 



State And other 


USES OF w qblk r.Asgc 

He =. cooling In nuclear reactor 
He => neon advertising signs Tv i i 

Ar C+H l T h makJrlfi gIass 'iers ' high v0l,a S p indicators 

Kr filled in fluorescent t i 
Xe =, bactericidal lamps ^ flash !arabs 





20 s F, 
20jFj + F 3 
5C0 + tsO, 


ACIDS OF HALOGKN 


3 


> 


2HCI0* + P.Qj ^ 

HgO + 2Br 2 _5_. c , 
2Hl0j 


20^ + 0* 
30 ? F, 

U+ 5CO : 

CI-0 +2HP0j 
HgBr 3 + 0r,O 
l:0 5 + H ; 0 


ISPROFQRTIONATION REACTION 


(Cl 2 + 2NaOH — 


3NaClG 


3 Ck + 6N3OH " M c > 


NaCI + NaCIQ + H 3 Q] x 3 
2NaCI 4 MaCtOj 

NaC lOj + SNaCl + 3H,0 


H1NG POWD 


ONIZATIO 


-m 


E 


Ca(OCI) Cl 


H'O 


Ca 2 *+cr+ CIO 




CTION WITH LEWIS BAS 


3Ca(OCl)C)+2NH, 




CTION WITH ARHBNIUS ACI 


3Ca(0CI)Cl + 2HCI 
2Ca(OCl) Cl + dil.H 2 S0 4 


3CaClj+N 2 +3HjO 

CaCli+Cij+ HzO 
^ * CaSOi + CaCb + 2HCIO 


Ca (OCI) ct * WKV 


-►CaSO* + HjO + Clz 


URIDES OF XENON 


iagt 
Preparation 


XeF } 




i \ t 
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The Halogens & T he Noble Gg$ es 


Chemical Reactions of Xenon Fluorides 


AS FLO URINATING AGENTS 


XeF s + H 2 * 

XeF 4 + 2H, * 

XeF 6 + 3H 2 ► 

XeF, + 2Hg > 

XeF, + 4NHj > 

2XeF s + Si0 2 * 

XeF, + 3H 2 0 ► 


preparation of xenon oxid 


Ba 2 XeO e + 2H 2 S0 4 -► 

NajXe0^ + 2H,SO 4 — — ► 


Xe + 2HF 
Xe + 4HF 
Xe + 6HF 
Xe + 2HgF* 

3Xe + 12HF + 2 N* 
2XeOF 4 + SiF 4 
Xe0 3 + 6HF 


Xe 0 4 +2 B a S 0 4 + 2H 2 Q 

X c 0 4 +2 Na j$0 4 +2 H 2 O 










MM 
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6 . 


7 . 


8 . 


10 , 


11 . 


12 . 


13 . 


Chapter 5 


The Halogens & The Noble Gases 



practice exercise 1°; 


TJflt& Yourself 


STS?™ ato8 “ s - 

(c) Astatine 

The colour of chlorine gas is 
(a] pale yellow 
(c) reddish brown 

Vander Waal's forces are stronger In 
(a) P 2 
fc) Bl2 


(b) Chlorine 
(cl) Iodine 

(b) greenish yellow 
(d) grayish black 

[b) Cl 2 
(d) h 


The most powerful oxidizing agent among the halogens is 

M Rr ( bl Cl 2 

(c) Bra (d) h 

Which of the following statements is incorrect about fluorine 

(a) fluorine is restricted to -1 oxidation state 

(b) fluorine follows octet rule and as well as extended octet rule 

(c) fluorine has lowest dissociation energy among the halogens 

(d) both b & c 

The halogen which reacts spontaneously with gold(Au] to form Au* 3 is 

[a) F 2 (b) Ch 

(c) Br 2 (dl la 

Which one of the following is the weakest acid in water 

(a) HF tb) HO 

(c) HBr (d) HI 

The halogen, which reacts very slowly with halogen is 

(a) Fluorine (b) Chlorine 

(cl Bromine Idl Iodine 

Which of the following represents the correct electronic configuration of VII A 
group elements in the ground state? 

fal ns2 D 2 n$ p 

[aj ns * : 2 6 

[c) ns 2 p 5 . , . * 

The halogen having highest electron afflmty^^ 

(a) Fluorine ' Iodme 

(c) Bromine 

Which is the strongest acid? HCl02 

(a) HCIO (dj I-JC 104 

(c) HCIO3 liberated from KBr solution by the action of 

Urjerareu ^ Chlonne 


Bromine can be 
(a) Iodine solution 

(cl NaCl . nf 

Bleaching powder is an example 0 

(a) Normal salt 
(cl Mixed salt 


(d) KJ 

(b) Double salt 
(d) Complex 
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17. 


18. 


19. 


20 . 

21 . 

22 . 

23. 

24, 


25, 


26. 


Chapter 5 


Consider the following reaction 
2KCIO, + HjCjOj + HiSOt * 


The Halogens & The Noble Ga s , 


K 2 SO -1 + 2ihO + 2COa + Oxide 


Which oxide of chlorine is produced in the above reaction? 
la) CbO a>) CKh 

(c) CbO<* fd) CI 2 O 7 

W hich of the following oxides of iodine is used ior quantitative analysis of CO? 


fb) U0 2 
(d) All are equally useful 

NaClOa + 5NaCl + 3H 3 0 


(a) I2O4 
(Cl IaOa 

Consider the following rcaction- 

3Cb + GMaOH * 

Tins reaction is 

(a) Displacement reaction 

lb) Double displacement reaction 

(c) Disproportionation reaction 

(d) Reduction reaction 

Which of the halogen has highest electronegativity? 
laj Fluorine (bj Chlorine 

(cl Bromine fd) Iodine 

Which oi the halogen can displace other three elements? 
fa) Fluorine fb) Chlorine 

(c) Iodine (d) Bromine 

Which ol the following statements is incorrect about halogens? 

(a) All are non-metals 

(b) All the halogens have electronic configuration ns 2 p 5 

S higb f - lectmn affinity and ionization energy 

U A the halogens react with noble gases to form their halides 
7 *i e &T Cb ^/? Cal formula of sodium hypochlorite is 

C So (b) NaCto ^ 

FloSan react with W NaCl °* 

(c) Rr, M Kr 

W Couon P ° Wder iS ™ l used for bleachSg^' ° f ‘ he ab ° Ve 

(c] Linen JJjJ Cost, y fabrics 

™ch of the following to the weakest wfiJSSSt* 

(c) HCf f b ) HBr 

Which of the following is not nf ^ Hl 

a »» is r* ,o[ ^ssssssr' 8 of 1 ^ 

o) Cu F?s “T aCetate is a rat poison ' 

5 "””“ »'*“<»■ OIXm 

(t) XeOFj (b) XeOR, ' S + 6 

Photographic plates are ((i) N; »,XeO a 

(a) AgNO.i coated a thin film of . 

Id AfiCl (hi AffI 










28. 


29. 


30. 
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The Halogens & The Noble Gases 


(b) C1 S 0 5 
Id) C1 2 0 7 


The anhydride ofHClO, is7 
la) ClaO 
(c) CIO* 

Indicate the correct statement' 

$ X S ag ' m « £• ■ ■* 

Which one of .he following hofogon. ,, Sf** “ 

(da, «»’ 

Winch is the paramagnetic oxide of chlorine ■* 


(a) CUO? 
(c) CIO 2 


(b) Cl 2 Os 
(d) all 
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Transition Elements 


IM KODIXTION 

Transition elements may | )e (ie r in H 

or : suh shells in atomic state o r fn th ° Se f lements wh «* have partially filled d 
stales - m **» of 'heir commonly occurring 'oxidation 


properties 

Transition elements usually show 

form complex compounds triable oxidation states, colour compound and 


Senes element's 



Electronic 
Conf igu ration 
~ [Ar] 3d'4$ ; “ 


[At] 3d : 4s J 
I At] 3d s 4s' 
[At] 3d s 4s' 
I Ar] 3d‘4r 
[Ar] 3d*4s : 
[Ar] 3dV 
[Ar] 3d ? 4s’ 


3d 


4s 


[Ar] 3d i0 4s' 


| Ar] 3d™4s J 




~n 


1 

■ 




1 


1 



I! 

LL 

1 

H 

1 

i 

X 

1 

1 

1 

H 

1 

i 

1 

1 j 

11 

11 

1 

x 

1 

11 

u 

11 

i 

i 

11 

ft 


11 

it 

IOH1K1EBIO 




11 


Typical and Non-Typical Transition Elements 


□ Elements of group II-B(Zn, Cd and Hg), Hl-B(Sc.Y, La) are non-typical transition 
elements. 

□ Coinage metals (Ag.Au and Cu] are considered as transition elements as their 
d -orbitals are in process of completion in their Ionic states. 

J > Cu + 2 3 d 9 

> Ag+*-~ ~ 

- 5 d* 


>* Au +3 


□ f-block elements are called Inner transition dements while d-block elements 
are called outer transition elements. 


™ „»rrmRISTlCS O F TRANSITION ELEMKNT_S 




. , u.nt, value of binding energy due to the 


s-atomic orbitals the number of unpaired etccirons 

. From Left to RighlJ" a ’, hefe is a decrease up lo the end ol ihe 

Vl-B an d than 
fclpS Entry Tost Series 


From w ™ - d lht .n there is a 
increases up to VI 
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Melting point and 
Boll ing point 


Covalent and ionic 
radii 


Transition E (e . 


High MP and B.P due to high binding energy up 

And decreases by the end of series drfa< Jiufit’ 

jr>%. I a t 11 i ■ u i 


Para magnetism 


Oxidation state 


Colour 


mm ucvicai-cs uy uar cuo uj 

Covalent radii decreases rapidly in the start (Sc io"vTcon"r — 

(V to Co) and then begin to increase at the end of series fw ! ' n 
Ionic radii remain irregular thro ughout series 1 

Weakly attracted by strong magnetic field hence arc^ram — 
Unpaired electron favours paramagne tism. L * m ^eirc 

1 Elements shows variable oxidation state +2 + +3, , 

• It is due to the involvement of unpaired electrons of d ^ 

orbital in bond formation °' d 

‘ u P to ^ ln oxidation state increases and afW [hat it (l ec ™_ 

* W ben d-orbitals arc involved in the bondimMi^iM^ 

. 2S ** * 1- • %her energy ‘" to "* 

atomic orbital * g> absorbs dedrons tikmej, 

HfisS^sjaaar** 

^eJhcla^T^^ 10 ThCFrSf?CS - 

ssgs^^ 

—^Sxco^omDs i 

£ -pte „ 

aUed cootdination comp 0 unds° mp eX IOns anci capable of 

A comp] ea comi , 0und "Pounds comply 

f t A simple cation ,1” ! IT ^ 0 

A complex cation and a simple anton 


InlersHriail 

compounds 

Alloy formation 


(ij 

m 


1 — ~ muun 



v-uiirqi metal atmnoT 

jon 



Co-ordination Number, 

< o-ordijiarinn sphere 
(hargeoit 

co-ordf? lati oa sph ere 


eomjto tjna n ls surroiinde^^^^^? 


.... 1 s P«ies m the comp 

don , ™ s to “ nlla! 

— l — I ^L a} QiTi o r ion L provided hv T z 

_ dtd b> "*+ f ’ 


f ■ provided by ligands 
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Transition Elements 


Chelates: 

A complex compound, i n whl( , 

electrons by poly dentate lie- A ° tle °r more than 

__ ' e fi II’t(CiOj,]s 0,U rtn S ls formed due to donation of 


Nomenclature Dl oxalato-pi atlnate m, lQn or (P'tCiQ- hr* 

The I UP AC rules lor 

(2) C ° m ^ lndS - Allows 


(31 

(4) 

(5) 


In naming the coordr antons - 

mrml dleSS ° r tlle natu « «m| i numLroTe dS | a 7,! 1araed in al P habet »oal order 
meta] ion. Umber oi each followed by the name of central 


„ ‘malt: u-1 (.-niuai 

Ihe prefixes di, tri, telra vent* 

coordinated same ligand 1 ’ X ‘ 1 " i lc ' are l4se ^ to specify (he number of 

The names of anionic ligands P nH i 

COa *- g S end in suffix ‘O' e.g, hydraxo, OH carbonate 

and for H20°aqua ll . a !!efc ' ldS ** USUaUy unchan S«l. e.g. for NH 3 arnmine 

represents an anion 8 ' nd °* lhe namc of meta l if complex 
.presents , in anion, otherwise it remains unchanged. 

2 n he meU1 ion iS re P™“"‘«‘ by a Roman numeral 

lu parenthesis following the name of the metal. 


Examples: 

K.JFe(CNJfif Potassium hexacayno ferrate(Il) 

[PtCI(NOa) (NHaMSG* Tetraammine chloronitro-platinum {IV) sulphate, 


Geometry Of Complex Compound 



0i= C~~G^ * -,2 

I C = o 


C^o 


[Cu (NH 3 ),l t2 
H 3 N 


[PCU] 


: NH 3 


Cl 


Cl 


Mrt 

/l\ 

Cl Cl Cl 
tetrahedral (sp 5 ) 


Cu 




square planer (dsp^) 


1 I 

„ p — ^-Cl 

r 

Cl 

trigonal 

foipyraroidal (dsp ) 


[Co imkF 
NH a 


H 3 N- 




Cu' 


Cl 


N,N" 


1H, 


NH 3 

octahedral (d 3 sp 9 ) 


f! ;iv\ A it V* • 

rl\4','| . . \ V ' ■ ■ ■ ‘ | 
iv Vi. ',V',1V. 

- w 
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COMMERCIAL FC IMS OF IRON 


Name 


p]ji iron or cast iron 
W rought iron 
i Sled ____ 

WROUGHT IRON 
Composition 


Element 


s 

0,2 io 0 , 15 % 

Mn 

0 , 25 % 

P 

0.04 to 0 . 2 % 

Fe 

Rest 


Ma nufacturing 

* Prepared from cast iron in puddling furnace. 

* Haemetite ore is used 

* Haemctfle lining gives oxygen for ihe oxidation of C. S, Si, Mn and P present in 
cast iron, 

* Oxides of Mn, P, Si and S forms slagsfMnSiOd.fFcPOd 

* Hammering Is done on halls or blooms to remove slag 


% pf carbon 


2.5 to 4.5% 


0,12 to 0 . 25 % 


0.25 to 2 . 5 % 


STEE L 

* S' cel is an alloy of Iron containing 0.25 to 2.5% carbon and traces 

Types of steel 


of S.P.Si. 





5 1 ild sttul 


(MU lo 0 . 2 % 


Pa irly soft 


Medium car him sfcei 


CM. 2 to 0,7% 


Ma 1 leable and ducti ie 

bolts, bars, hoi 1^7 
Plates are prepared 


Harder than mild 
Malleable and ductile 

Making rails, axes, casting are 
prepared 


High Carbon steel 


l =0,7 to 3.5% 
More Hard 


Forged less than l%Cand 

jt annot forged more than \%C 
A hammer, taps, dyes, cutting 
tools, machine tools, band steel 
pints of machine arc prepared- 




* Steel can be prepared’ — - 

> 2E2"* C ' S - p aIKi Si east iron 

■ t < —ganese to Wrought iron according to the type of steel. 
Ma n ufacturi rt g 

IVo me Uiods are common 

1- Open hearth process 

2- Bessemer’s process ' 

Open Hear th Prn,... 

• °P^-hearth furnace. 

L:ir : ^ sksss are M „. 5 . 

- Ult lr o ». Scran ste el quick „ ®°; when ^purities are S and P 
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V 


, ‘- ,r| apter 6 

* C is removed Ln tK* 7 B 

* SiCh combines with rl^ ° f CO - 

* P and S reacts with p ^ and Pen t 

* Sla « °° nta ^ 

Bessemer's gtggtt j 

* °M*s of C, Si and \i„ f 
■ CO bums at mouth of , SIa S(MnSto a ). 

* ^manganese is b,ue <W 

* i n imnaric eQ to correct ^ 


Transition Elements 


ferromanganese is added o rn „ b,ue fla ™- 

isssass of c when co flame dles - 

Os. N 2 and COs, A] or ferrosilicon is added 

CORROSION 

Chemical decay of metal due to aetl™ r,t 

* Water is main source of comoston Undm8 mecl1um ^ called coiTosion, 

* Impurities in metal promote cn^- 

* WTifsr, mM^i ran promote corrosion, 

produced. COmLS irl contact with less active metal (Cu), a galvanic cell is 

* Active metals are corroded rapidly due to oxidation than less active metal. 

PREVENTION OF CORROSION 

* f.th of iron s total production is damaged due to corrosion. 

* We can prevent it by: 

^ Coating of oil. paint varnish or enamel 

^ Coating of metal with thin layer of another metal (electroplating) 
r Alloy formation. 


latirif? (cathode coating) 


lion sheet is dipped in molten tin and then 
pas v ed Ibrou&h hot pair a of roller 


GaJ .unit cell is formed when tin (Snj layer is 
damaged 

Tin (Sn) acts as cathode 


hi; act-. a\ anode 


[ Ele ctr ons flow from Pc to (in (SnJ 
\ c decays 


Zinc coating | amide coating) 


Iron sheet is dipped in ZnCl; and rolled in 
7r\ batSi and air-cooled, 


Galvanic cell is formed when Zn is damaged 


Fc acts as cathode 


Zn act sas anode 


Electron flow fro m Zn to Fc 
Zn decays- 


Its corrosion is called sacrificial corrosion as 
zinc sacrifice, 


UJHOMATES AND DICHROMATES 


Particulars 


thro mates 



Salt chromic acid 


Dich ruinates 


Salt of dichromic acid 


fUtcnlCrw^aWT ■ From chroma.es E presence of 


( oJotar ami 
si ei 1c 


OxitlalHinol 
By | using t’f.Oi and $ 
presence of Kf l^s 
Ity healing natural chromite 

(t-’eUCrA) wllh Kl( ° ,m 
prince of Q 

ydlow solid 


I fSOj 

By converting NajCrjO? to 
Kjt’rjOj on reaction with KU 


Orange red crystal line solid 
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Chapter 6 


POTASSIUM PERMAGNATE IKMnOal 


Transition 


Structure 

1 

1 1 

k/° 

O^S, 

1 1 

2* 

Uses 

Yellow crown paint is prepared 

Oxidizing agent 
i 






Preparation of dyeing 
In leather industry for 
chrome tanning 


Changes H^S in S 
FcSO* to Fe2(SO^)j 
Klto U 


-J 


Particulars 


Preparation 


Colour 


Solubility 


Oxidizing 

agent 


Usage 


Preparation 
On small scale 


Description 


1 . by the reaction of 1-hSO ., and K-MnOjfPotass .i u m m a nan ate) 

1* from mineral p\ToluJsil<;~fMnO>) 

■ finally powdered mineral reacts with KOH in air and oxidizing agent I 
c KjMnOji is formed in fused state 
* KMnOj is produced by following methods 


STADELER’K METHOD 


> Cl 2 ,s passed, which oxidizes K 2 Mn0 4 (green) to KMnO, (purple) 
^ By the reaction of C0 2 and K ? MnQ d 


> 


ECTltHlA Ttr OXIDATION PROCESS 




During electrolysis, is produced on anode 
'? oxidizes the manganate into permanganate 

* fuiplc solution o f KMnQ 4 is filtered throug h 

rk numle IrjetT/vi C g 


Dark purple lustrous crystal 


_ Soluble in water 7% at 20 a C ?_W„ a t 6?C " ' 

Oxidizes HjS to S, FeSO, to Fe,(SO^ 

Oxidizes oxalic acid to CO, and HjO 

^ O, liberates 




3K s Mn0 4 + 2H,SO, 

On large scale 4 

• Stadelcr s Process 

2 K,Mn 0 4 + cl, 

• Qxhhita, Process 

• COalJS^MOl 
3 KjMn0 4 + H s o+ co. 


2K,SO< + 2KMn0 4 + MnOj + 2H,0 

2KMn0 4 + 2KCI 
2KMnO, + 2 Koh 
2KMn0 4 * 4KHC0 3 + M «0, 
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.m >t in 3E 

4KMrtO* + 4K0H 



Transition Elements 


4 K 2 Mn 0 4 ♦ 2 Hj 0+0 


2 KMn 0 4 + SHjC 2 0 4 + 3 H 2 S 0 4 
2 KMn 0 4 + 5 H 2 S + 3 HjS 0 4 - 
2KMnO,+10FeSO 4 + SHjSO* 


*" KjS 0 4 + 2 MnS 0 *+ 10 CO 2 + 8 HjO 
* KiSOj + 2 MnSO*+ 5 S + 8 H ;0 
" KjS 0 4 + 2 MnSO, + 5 Fei(S 0 4 ),+ 8 Hi 0 


POTASSIUM DICHROMAtf 
P reparation 


2K 2 Cr0 4 + H 2 S0 4 — — ► K 2 Cr 2 0 7 + K 2 SG 4 +H 2 Q 

Na 2 Ci- 2 0 7 + 2KGI > K 2 Cr 2 0 7 + ZNaGl 


hemical Reactions Of Potassium Bichromate 


K 2 Cr 2 Q 7 + 7 H 2 SG 4 + 6 FeS 0 4 
K 2 Cr 2 0 7 + 4 H 2 SG + 3 H 2 S 
K 2 Cr 2 0 7 + 7H 2 50 4 + 6KI 
K 2 Cr 2 0 r * m 2 SO* + 4 NaCI 


* K 2 SO„+ C r 2 {S 0*) a + 3 F e 2 ( S 0 4 ) a +7 H 2 0 
■* K 2 S 0 4 + Cr 2 (S 0 4 )* + 3 S + 7 H 2 0 

* 4K 2 S0 4 + Cr 2 (S0 4 ) 3 + 3lj + 7H 2 0 

-> 2 KBSO 4 + 2Cr0 a C!2+4NaHSO 4 +3H 2 0 


POTASSIUM CHROMATE 
Preparation 

□ 2KjCr0 4 + 3Br* + 8KOH 

□ Cr s 0 3 + KCIO, + 4 KOH 

n 4FeCr 2 03 + 8K 2 C0 3 + 90 a 


* 2 K 2 Cr 0 4 + 6 KBr + 4 H 2 0 
> 2 K 2 Cr 0 4 + KCI + 2 H 3 0 
-+ 8 KzCr 0 4 + 2 Fe 2 Q* + 6 CG 2 


t 





Chapter 6 


Transition Elements 



3, 


4 . 


5. 


6- 


8- 

9. 

10 , 

11. 

12 . 


13 . 


deme 
V >)6 
(d )B 


nt in [Ft Cl N 0 2 is 


Co-ordination number of the transition dot 
(a) 2 

td 4 

K 2 (Cu(CN) 4 J which one is correct 

(a) Potassium tetra cyano cupperate 

(b) Co-ordination number is 2 
(cj f Jgand is positively charged 

(d) Central atom is present in anionic sphere 

The oxidation number of central metal atom in |Ni(CO) 4 ] is 

(a) 0 (b) 2 

J5 } 4 (d) 6 

Group VIB of transition elements contains 

f n ' (t» Fe. Ru. Os 

te) Cr Mo. W (d) Mn Te Re 

(a) rii e '' m f ntS wWU d or f orbitals are in the process of completion are 
a outer transition e. ments [b) inner transition elements 

r an f S ! ti0n clement5 W transition elements 

Ihe location of transition elements is In between 

(Cl <252* a id Sens g d S C , lementS 

vzssr * and ^ « 4 s* “ sr* 

(c) remain same ; ?] decreases 

Pure metal (ci) no regular trend 

(a) corrode slowly ,, , 

(ej does not corrode easily L, corrode rapidly 

Compounds attracted by apnlied stmn« “ ncne of these 

(a) diamagnetic ' P 0ng magnetic field are called 

(cj good conductor ^ paramagnetic 

configuration of ^ 

fc) (Ar]4s°3d s fa) (Arf 4s^3d^ 

The oxidation state of transiting [Ar ) 4s*3d5 

fa) variable “ elements is usually 

(c) single [b) constant 

When light is exposed to transits , (d) infir *ite 

l^siasa* ■" th “ 

W orb itds of p-subshdl ^ gjfaitals of 

Non-stolchiometric compounds of t 'Wtioth a & b 
(a) hydrates * lmt,s of transition element 

W Wnar y co mpoui)ds (b) hydndes 

<ai ’ nters titial compounds 


jump from lower 


are called 
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l"r mP ° Und of transition elem^^ 


Transition Elements 


,S dis S 0 lved in a solution of salt, then it 
W complex ions 


15. 


16. 


central metal atom in co-ordination 

>) cation 
1) a c id 

pairs in a coordination compound is 
(b) mono-dentate ligand 


17 . 


18. 


19. 


20 . 


21 . 



produces 
(a) simple ions 
(c) double salts 

The specie which donates eWt™™ (d} stro «g anions 
sphere is called " 0ris to central 

fa) anion 

ft:) ligand ^) cation 

The species which donate two electron ^ “** 

calle d 

(a} ligand 

(e) poly-dentate ligand M , h , 3 

Which of the following can form a chealate b ’ dentate hgand 

am , mine , ») oxalato 

c ■ c a r ■ 3( J n - * (d) eyano 

The central atom along with ligands is called 

Uij complex ion f$) coordination sphere 

.<:} ligand fd] complex compound 

i he compound or complex ion which has a ring in, its structure 
(a) polydentate ligand ( 6 ) chelate 

fc) monodentate ligand fd)- hydrate 

In complex compounds, the oxidation number is written in 
(a) English fb) Greek 

[Q] Roman numeral fd) Hebrew' 

Geometry of the complex compounds usually depends upon 
(a) type of ligands 

(B) types of hybridization in the elements of ligands 
(ofTiy h rid ization of central metal 

fd) All of above , . , ,, .. .. 

When the central atom of coordination compound is sp*d 2 hybridization, the 

expected geometry will be 
fa) tetrahedral 

fc] trigonal bipyramidal 

In pie, iron, the concentration ofC-atom is 
(a) 0.12 -0.25% g - 2 5% 

fc) 2.0 - 4.0% Si j p are rem oved In the form of 

in the production of wrought Jron.Mg, Si 

fa) oxides f c j) carbonates 

slag ,, p and S the open hearth furnace is lined with. 

With impurities like P and S. (b j Fe 2 o 3 


(b) square planar 
(d) octahedral 


The oxidation number in tMnO.il 

(a) +7 

Which is sold as fertilizer 

(a) CaSiOs 
{0 CasIPQ* 


-2 


> (<& CaO, MgO 

fb) -7 
(d) -6 

(b) NaaSlQa- 
jd) MnSiOa 
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Chapter 6 


Transition Eleme 


Any process of chemical decay of metals due to the action of surround 
medium is called ltl 

(a) activation fb) enameling 

(c) Corrosion (d) coating 

When an active metal like AJ comes in contact with less active element like r 
then it produces u 

(a) dry cell (bl galvanic ceil 

(c)f electrolytic cell (d) a and b 

Which of the following is a typical transition metal? 


(a) Sc 
(c] Cd 


(b) Y 
[<8 Co 
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Chapter 7 


INTRODUCTION 


Fundamental Principles of Organic Chem 


'Stry 


On the basis of origin, chemical compounds were classified as 
{1) Organic compounds (compounds obtained from living things) 

(2) Inorganic compounds (compounds obtained from mineral sources) 


ORG ANIC CHEMISTRV 

Hie branch oj chemistry that deals with the study of compounds of carbon 
hydrogen* hydrocarbons) and their derivatives is called organic chemistry. n d?1 ^ 


vital FORCE THEORY 
Introduction 


This theory was proposed bv Bern! jus, 

Definition 


Organic compounds could be manufactured only by and within living things ,u 

compounds could never be synthesized from inorganic materials as these cnmtw ^ 
required vital force for their synthesis C Cor ”POUnds 


WORK OF WOHLER 

to 1828, a German scientist Friedrick Wohler refected the Vital ^ 

ammonium 

NH 4 CH0 ^ (NH f ),CO 


FEATURES Of ORGANIC ^COMPOUNDS 

* Peculiar nature of carton ~~ 

^ Catenation 

Moderate elect ropositivity 

> Tctra valency 

■“'«« (Non-mic character) 
Similarity in behaviour (homologous se 
Complexity in structure * 

Isomerism 

SMsaf-r 

®’7 rales ^anic reactions with . 
Polymerization ons with low y 







yiLRCESOP ORGANIC rmm 

1,,e mam sources are £05© 

(2) Coal ,alS and PkmlS 

(3) Natural gas 

(4) Petroleum 



TOP 


A * " 


►tuayj 
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Chapter 7 

(1) Animals and plant# _ 

Proteins, carbohydrates, f ats oUs 
animals and plants. ' ' en ^mes 



tnl Principles of Organic Chemistry 


C ,ire °'^ an ic compounds obtained from 


[2) COAL 
Coal is a black mineral of veeelnhi 

of hydrogen, oxygen, nitrogen and slln^ Wmsist ^ f)f «*»» with minute amounts 
I bo total coal resources of Paki*f»« * U 

are estimated about 184 billion tonnes. 


Classification of Coal 

bacterial and high 

Wood hemlCal feaCtions temperature 

Dead ^Peat_ — ^Lignite 

Plants 


pressure 


And trees 


Anthracite** 


Bituminous coal 

pressure 


Importance of Coal 

* U is an important solid fuel (80% in baking bricks) 

* It is a source of organic compounds when subjected to carbonization. 

Carbonization or Destructive Distillation of Coal 

When coal (bituminous} is heated to a high temperature (500-10GG°C) in the absence 
of air, it is converted into coke, coal gas and coal tar and many such products. 

Coke => a good reducing agent 

Coal tar => contains about 2 15 types of aromatic compounds 

that we can extract by fractional distillation. 

Coal gas h contains CJ-U, CO and Ha gases. 

m 

* 1 1 >S lormeu y hydrocarbons, mainly melhane. 

* Ills a fuel in general industries and for domestic purposes. 

(4) PETROLEUM , jt Is ln the refined form 

Mineral nil is called P^ 1 ^' , mica] a„d chemical decomposition of the remains of 
. I t is formed by , slow tween the sedimentary rocks. 

organic matter found I* rn|lw ) RoL , k „u or Crude Oil. 

. The raw form of P ctr " ,< " , Pa klsian located two in Karachi, one at Morgah 

. There are four oil ie Mahmud Kot near Multan, 

near Rawalpindi anti 

, , . instillation of Petroleum 400°C causing its vaporization. 

sssssrSi • *■«' «»r - — — - 

I Is vapours are passes 

in lo various racttons g ^ ^ foJlows: - 

The principal had 
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Fundamental Principles of Organic Cheh>i str> 


1 Fraction 

Boiling Point 
Ranoc (*Cl 

Composition 

Uses 

Natural gas 

< 20 

CH,-C t C|g 

fuel, petrochernir,,^ 

g 

Petroleum ether 

20-60 

C 5 H, 2 ,C 6 H h 

T Solvent " 

Ligroin, or naphtha 

60-100 

CbHjj^Cyf J|6 

Solvent, 

Gasoline 

40-220 

mostly C$Hi 4 ~CjHia 

J Motor fuel" " ‘ -j 

Kerosene 

175-325 

C s H ir C 1 4 H 30 

I Heating fuel’ ~~ — ■ 

Gas Oil 

>275 

C|^H2t - C]sH3s 

Diesel and headin' 

Lubricating Oils 
and greases 

Viscous liquids 

^ GjgH.tg 

Lubrication 

Paraffin 

M.P. 50-60 


Wax products 

Asphalt, or 
[ petroleum coke 

Solids 

Residue 

Roofing. PavingjlSP 
reducing acent 

■ w j 


CRACKING OF PETROLEUM 

• The break down of larger hydrocarbons into smaller and 
hydrocarbons having low boiling points is called cracking. 

• Oil fractions are purposely cracked to yield gasoline because of its high demand 

(petroleum yields only about 20%). aeman d 


more volatile 


• Cracking breaks C-C or C-H bond at any point eg. 


C, a H 


Heat 


IftriM 


Hexadecane 70 ° £C 
* There are three ways to carry out cracking: 


* + C a H 4 + CH 3 -CH- 


CHj 


Additive 


Tempera Jure 


Press 


Uses 


«rc 


I her m ill 



t aialvtie 


Production of flight 
unsat united 

_ hydrocarbons 


Aluminosilica tes 

Lower (500°C) 

Lo wer (2atmT 
Production of better 

quality gasoline he. of 
illghoctaoe number 



Pirst 90Q°C* then cool 
rapidly 


1 bod uc t ion of 1 ovver 

tin saturated 
_ hydrocarbons 


REFORM ING, 

It is the conversion of straight chain iw I 

in order to increase octane n, , k, hydrocarbons inlo k K .„ u , , 

the] of a if i e ' . inched chain hydrocarbons 


CHj— (CHj)j — qh 3 

n-oclaiie 
poor fuel 



CH, - 


ch 3 

J 

c -CH. 
I 

CH 3 


CH, 

I 

CH - 


CH 


i»-oc iane (fi0O[I 
254 W"** Penta™ 
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Fun damenta| P rinci 


Knocking: 

It is a sharp metallic sounri 

premature ignition of petrol ^ ro ^ llc ed i n int er __., 

1 1T ^' : iure before the 0 / n ^ us ^ on engine tjeeause of 
Octane Number: P ar * P lv, £ fires. 

Octane Number of a particular 
a mixture of iso-octane . nKHOr fuel is deHneH 

- and n-hcptanewhicK e t l ? f® 8 * 1 ** o[ teo-octa! 

" gl ' W «l“tvalent knock performance. 

* It gives a measu re n f i . 


) octane in 


It gives a measure of knocking 
Iso-octane (2, 2, 4 ^ trj met ^ j 

laled as 100 (ideal fuelf + ^ avin & negligible tendency to knock is 

knocking, is rated as zero * Plane (n-heptane) which causes great 


Methods to improve octane number 

* Octane number of a fuH r™ ■ 

antiknock compounds e.g Tetra ellivUrt Tm ^ ° f 

knnnlr ^ ein > J lead (TEL). Such compounds acts as 

_ t . n anc Moderate the explosions in the cylinders of engine.TEL 

c ates air pollution as Its compound are toxic. e.g.PbO, FbCGa* 

* Cracking 

* Isomerization 

* Addition of cyclic compounds 

CLASSIFICATION OF ORGANIC COMPOUNDS 



FUNCTIONAL GROUP bond or a triple bond whose presence 

An atom or a group of at» ms ““ ^° un ds is called a functional group, 
imparts specific properties to organic comp 

Characteristics „ an organic family- 

• Each functional g^oup^ ^ inctjona l parts of n* cl ‘ ** " known 

there are only a 

• nicy arc the cheimcauy nlc compounds a 

• Although over six ' 

handful of functional groi P- 









TO 


o 



Fundamental Principles of Organic Chemf 


Formula 


Functional group 


4 -dL 

/ \ 

/ \ 
-C-G- 

XCX^f-Cl.Bd) 

—OH 

— NHj 

'C=NH 

l 1 

UC-O-C- 

r j 

*0 




€ 


H 




OO 




-c 

V QH 

x, 

o 

-t— NH, 

R-C 

s OR 

-SH 

-ON 


None 

Double hood 

Itiplebcnd 

Halo [fluoro, 
chlon), bromo. iodo) 
HydroxyJ group 
Amino group 
lmiiw group 

Ether linkage 

Formyl group 

Carbonyl 

Carboxyl group 

Acid haJ L<j t ' 

Acid amide 
Ester group 


Mercapio 
Cyano 





Alkyl halide 
| Alcohol or alkaool 
Amine 
Imine 

Ether 


Aldehyde or alkana] 


Ketone or alkanone 


Carboxylic acid 
(oralkanoicAdd) 

Add halide 
Add amide 

Ester 

^aakdvol or Thiol 

j Atkyl cyarude 
ur alkane nitrile 


CH.-CH.-a 

CH.-CH.OH 

CH.-CH.-NH, 

CH,=NH 

CH,*CF GO-CfVCH, 


0 


CHj-C' 


CH \ 

CH/ 


\n 


c~o 




0 


CH^C 

^ OH 

CH, — C — Cl 
0 

CH.-fc-NH. 

CH,-^ 

OCH, 

ch,-ch,.sh 


CH,‘C»N 
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hybri d iz ation_of pR B rr*J 


mental Principles of Organic Chemistry 


Prwpem 


Hybr idisation 



^ffl/THESHAPES 


Met h a 


I '‘t-'ahedro - ' 


OF MC ECULES 


Ethan* 


F-ihenc 


Fthvnc 


— - — in 


Double 



— 

— sp : 

sp 

n 

Planar trigonal 

r 

Linear 

1 

120^ 

I SET 


5 

3 



I 

2 


Two or more comnountk — — ia ) 

called isomers a nd the phenoTOnonT s e ^ l ^S m but <,ilTere ' n ' sln,cU,res ilrr 

onetS^ h K C o 5 y “ nSmerism ' “ * <am ° nfiSt h “ W 

* Isomerism Is possible for compounds having at least tfiree carbon atoms. 

Number of isomers increases with increase in number of carbon atoms in 
saturated hydrocarbon. 


No. of carbons 

No, o f Isomers 

4 

2 

5 

3 

6 

5 

7 

9 

8 

18 

9 

35 

10 

75 


TYPES OF ISOMERISM 
A. Structural Isomerism 


Type 


Chain or skeletal 
isomer ism 


Position isomerism 


Functional group 
isomerism 


Metamerism 


Reason of isomerism 


Difference in nature of 
carbon chains 

Difference m position of 
same functional group on 
thp earbon cha in^ 

but different functional 
carbon atoms (R) 0 " 

either^ of to*"* 


Functional 
groups 


Same 


Same 


Different 


Same 


Example 


n-penlane, 
iso-pentane tSc 
neo-pentane 


1 -butene & 2- butene 


propanal & propanone 


diethyl ether & methyl n- 
propyl ether 
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Fundamental Principles of Org afl , 


Cis-Trans Isomerism or Geometric Isomerism 

Two compounds that possess the same structural formula but differ 
the positions of the identical groups in space are cfs-trans isomers. ^ 

• Reason: Two carbon atoms with double bond cannot rotate f 

relative position of the attachments get fixed. re ^y, h 0l 

• Condition: Two groups attached to same carbon atom must h e a <r * 

In cis form, similar groups lie on same side of double bond whiiT* 04 
similar groups lie on opposite sides of double bond e In fi 

• Example: 2 -butene 


CHi 


\ 


H 


c Tautomerism 

This type of isomi 
same molecule. 


0 

II 

n 

\ 

0 

CHj 

\ 


\ 

c = c 

/ 

ers 

H 

H 



trans 


/ 

\ 


H 


CH, 


COOH 

I 

R - c - NH 2 

I 

H 


COO 

I 

R - c - N-H3 
I 

H 

^IfXSRJENCEBETWEP'w w „, z witter ion 


i^ISliprniu!r 
_£tnodtc (liUorein-f. of CH 

Jthij£cii|a r vveigljt 




Same 

JVsSt 

jSimilar 

1 fcren f- 


#fiues 


Isomers 



J^J^fererTT 
Same 


Same 




> 


* 



2. 


3. 


5, 


6 , 


7. 


8. 


9. 


10, 


11 . 


12. 


13. 
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F unda 


,al Principles of Organic Chemistry 



Mrlin ^ourrr* nf 

la( Animal 0tlBamc compounds ls 

fcj Coal 

Octane number can 
la) Isomerization m, proved by 

(c) Adding (CHabPb 

3SKT— 

(c) Aromatic 


tb) Fossil 
'•dl Plan is 


ft>) Adding (C.-t k] 4 i’!i 

M1 . Id I Ali 

1 smok V flame are rallfd 
(b) Alicixlic 


pentane ts 

(b) 90 
Id] 70 


(anoo numf>er 2 - 2, 4- t ita*thyl - ■ (<0Akleh >^ 

(cj 80 

Propene can exhibit 
(a) cLs-trans Isomerism n \ 

(cj both a A b 1 ■ S^nietrlc isomerism 

Oeomctric isomerism is usually found in'" ““ ab0W 

(a) Alkanes ‘ “ A11 

(0 Alky nes £ ^ rncs 

] t nlane and 2-methyl butane have the same 

(a) Bolling point (b) Melting point 

Ic] I ercentage comjjosition (d> Structural formula 

Organic compounds that are essentially nonpolar and exhibit 

Imtermolecular forces have 

(a) Low melting points fb] Low vapour pressure 

(c) High boiling points (d) High electrical conductivity 

Tiie first organic compound was synthesized in laboratory by 
(a] Wohler ft>) Kolbe 

(C) Berzllfus (d) Berth eiot 

According to vital force theory' 


weak 


kUlUUJg UJ VUill lUHt UIWAJ 

(a) organic compounds can be synthesized from inorganic compounds 
organic compounds cannot be synthesized from inorganic i ompour 
(cj organic compounds can be synthesized by animal 
fd) organic compounds can be synthesized by plants 


fb) 


was 
(b) ethyl alcohol 
fd) urea 


fd) organic compounds can be synthesized by plan 
First organic compound synthesized in ^tomtory 

faj tartaric acid 
(c) methanol 
A double bond consists of ^ n 

(a) Two sigma bonds Q ne S jgma and two Pi bonds 

fc) One sigma and one Plbo ^ orniation is called 
The property of carbon cha hybridization 

fa) catenation (d) solvation 

(c) polymerization 
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15. 


16 . 


17. 


18 , 


19. 


20 . 


21 


22 , 


23. 


24. 


25, 


26. 


27, 


1 



Fundamental Principles of Organic Ch em 


__ Chapter 7L. _ __ 

CtSal properties of first member of homologous senes wi i respect to oth ft 

members are 
(a) same 


(b) different 

taj same (d) de pends upon number of H atoms 

M depends upon number of C atoms .1 ' wei£?tlt are caJ]ed " s 

The organic compounds having very nign moi 

(a] carboxvlic acids ^ clones 

f c ) aldehydes polymers 

Compounds having same molecular formula but differ in structural formula are 

called 

(a) polymer ^ monomer 

(c) isomer ii: ' ; a ^ otI () P' CS 

Rate of reactions of most organic compounds are 
[a) very slow (b) very fast. 

[ C j s i 0 w (d) no regular character present 

Organic compounds are soluble in 


ftaj non -polar solvent 
(d) water 


(a) polar solvent 
(c) alkalies 

Coal is produced after a long time decay of 

(a) animals [b] fossils 

(c) wood [d) all of the above 

Methane is used in power generation in chemical industries being a 

(a) natural gas {b) good caloric value 

(c) cheaper (d) All 

Crude oil is blackish coloured liquid produced after the decay of organic matter 
present between 

(a] earth layer (b) mountains 

(c) sedimentary rocks (d) rocks 

I he process In which larger molecule with higher molecular weight breaks down 
into smaller molecules with lower molecular weight 
(a) polymerization [b) pyrolvsis 

S“ ah , (d) no such process occurs 

(a) Ah0 3 ^ Ure an pressure ' Crack hig can be done in presence of catalyst 

fc) AlsCb and Si0 2 1^9* U 

The metallic sound produced bv engine Sl ° 2 J| 

[a) knocking y engine due to the pre-ignition of fuel is called 

fc) cracking j J reforming 

Which one of the following comnnimri* * and C 

(a) n -pentane ^ s s ^ ws in tense knocking? 

(c) iso-octane ^ iso-heptane 

Which of the following can l*> * d ' ^ heptane 

(a) PbClj an “ used as anti-knocking agent 

(c) (CjHshPb < b ) [CiH 5 ) 4 Pb 

1"* — >* ™ ,h ' 

fc} R O-R (b) R-CO-R 

Id] R-COOH 
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32, 


33, 


34. 


35, 


36, 


37. 


38. 


39. 


40. 
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Chapter 7 

Isomerism which is n rP — — 

(a) structural isomerism nt ° nl ' in is 
(c) cis-trans isomerism W metamerism 

. single atom or group of (d) tx, 'h b and c 

“SSi “ C "“ M “ »» »«* w 

tc) tunctional group lb) hydrocarbon 

Compound containing (d > ion 

(a) aliphatic 8 enzcne ™§ hi their structure are 

(c) carboxylic acid M aromatic 

faKr S ’ W* — *» 

tc) geometric isomerism r! functional group isomerism 

Which of the following is an amide WWm isomerism 

[a) R-NHs ^ Drnwu 

IOR-nh-r [$j cSh" 

In sp 3 hybridization, the expected geometry of molecules will be 
l.a,i square planar fbj trigonal pyramidal 

(c) tetrahedral (d) linear 

Only sigma bonds are present in 

(a) pr opens (b) butanoic acid 

tc) butanal (d) ethoxy ethane 

In cyano group the carbon atom shows which kind of hybridization, 

(a) sp 2 (b) sp 

S p3 (d) none of the above 

The structure of ethyne Is 

(a] angular ^ trigonal 


riles to a 


(c) linear 


(d) trigonal planar 


the fractional distillation of petroleum produces gasoline up to 

(a) 10% M15% 

(c) 20% 

The general formula of cycloalkenc is 

(a] CnHjn 

Which is not heterocyclic compound 
(a) Furan 
tc) Aniline 

CsHia has the number of isomers 
(a) one 
(c) three 


(d) 30% 

(b) C(iH2n+3 
fd] CnH^n-a 

[b) Thiophene 
(d) Pyridine 

(b] two 
[d] four 
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Aliphatic Hydrocarbons 


Chapter R 

1 lY DROCA RB ON s ^ 

The organic compounds consist of car i, 

carbon anri k j 

hydrogen only is called hydrocarbons. 

^Rocaebons 


IS 


Year 


1889 


1892 


1930 


3947 


1979 


^wchain w acyclic 

Hydrocarbons 



Closed Cham or 
C > c ^' c Hydrocarbons 


Cn saturated 




Saturated 
H\ dro c aife on s 
(alkane) 

CH 

(Methane) -Phenes ASkyat 

CH3-CH3 ^ QHl *^ch 2 ch, 

- (Ethene) (Ethyn*) f “ j * 

CHo CH,. 
\ V * 

CH. 

4i 

. (Cycloalkanes) 


i 


(Ethane) 



Benzene 


Working for Nomenclature 


Progress 


Solution was, sought for naming organic compounds by 1UC 


An incomplete report was accepted in Gen eva 


Modified report was referred as Liege Rules by 1UC 


IUPAC further modified the report 


'fhe report was published 


71 


nomenclature 


Common or Trivial Names 


Methane (marsh gas) CR, 

Ethane C.R, 

Propane CjHe 
Butane GiHio 

n - Pentane C H3-CH ^ -CHj-CHs C H j 

Iso-butane HjUCH-CHj 

1 

CHj 


IUPAC 


12 3 

HjC-CHj-CH-CHj 

i 

4CH, 

I 

5 C\ h 

3-Mcthyl pentane 


IUPAC Principle 
f or Nomenclature 

-Each different 
compound should teve 
a different name* 
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Chapterlft 

NOMENCLATURE OF ALKANES. ALKANES gc ^ALKYNES 


Aliphatic Hydrocarb 



Alkenes 

Alkvnes 


Selection of longest 
continuous carbon chain 
containing triple bond 

Selection of longest 
continuous carbon chain 

Selection of longest 
continuous carbon chain 
containing double bond 

Start numbering from 
where any branch is 
nearest 

Start numbering from where 
double bond is nearest 

Start numbering from where] 
triple bond get least no. 

- . 

Write the position of 

substituent and write the 

name of substituent 

alphabetically, 

use prefix di N tri+tetra if 

required 

Write the position and name of 
substiluent alphabetically, use 
prefix db tri,tetra if required 

Write the position and name’ofl 
substituent alphabetically, use 
prefix di, trt, ter . jf required 

- 

Write the position of double 
bond of lower carbon 

Write down the position of 
triple bond of lower carbon 

Write the name of root 
chain 

Write the name of alkene 
according to no, of C -atoms 

Write down the name of 
alkyne according to the no. of 
C -atoms 


If there arc more than one 
double bond present then write 
position of each double bond 
and ene is replaced with suffix 
diene, triene and tetraenc etc 

If there are more than one 
triple bond, then write down 
the position of each triple 
bond and yn c is replaced with 
suffix diyne, triyne, tetrayne 
etc 


GENERAL POINTS FOR ALKANES. ALKBNES & ALKYNES 


Alkanes 


They arc also called 
paraffms(Latin: Panun 

littl e , A fEms- A ffin tty) 
They have a general 
formula o*f 
They are saturated 
hydrocarbons 
Methane (CIL) Is the 
simplest member of 
alkane family 


Aiken os 


They are also called Olefins 
(Latcn; Olefiant - Oil 
forming) 

They have a genera l 
formula of CJh n 
They arc; unsaturated 
hydrocarbons in which 
(C=C) is present 
The simplest olefin is 
ethene (C ; H 4 ) 

A Ike nos having one double 
bond are called mono-enes 
while having two double 
bonds are called 
dienes — and so on 


Alkvnes 


1 1 n saturated hydrocarbons 
which contain a triple bond 
between two carbon atoms arc 
called Alky lies. 

They have a general formula 

ofCA-a 

They are un saturated 
hydrocarbons in which C=C 
is present. 

The simplest Alkyne is cthyne 
or Acetylene (C>11 2 ) 
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PREPARATION rip 


faction 


Chapter ft 

lUt U 


^£5A|jEg 


Aliphatic Hydrocarbons 


From Grjgnard’s 
reagent 

From ajdehvdejTand 
ketones 



Koihe’s electrolysis 
method 




_rcduct|on n0UT1 as Clemmcnien ’s or Wolf Kishner 


Decarboxylation of 
ni oiKj-ca rboxvHc acid salt 


From alkyl halide 


Sabatier- Sendern’s 
reaction 


reduction _ 

cannot be nrp r rtTf ,j a ^ anes are produced and methane 

^^HHPV jhis method 

caustic / m ^^£ofioakiiig quick time (CaO) and 

^ . hh soda 1iniL , 

th c H H bond cleava^.^q ^ W * whidl hydro * en is added 
reaccm' 0 " ^ hal ’ d£ iscarried in presence of {Zn + HCI) 


by 


reac^WiTW^gctaWt ghee mduslrv. The rcducuon of 
A Lkl -ne or alkyne give gjkgie 


GENERAL , METHODS OF PREPARATION 

• Decarboxylation of Mono-carboxylic Acid Saits, 

RCOONa + NaOH & > R— H + Na 2 CO a 

CaO 


* Sabatier - Sendem’s Reaction 

R— CH = CHa + Ha — *■ R— CH, - CIL 

MfWOfl'C 


* From alkyl halide 

R -X + Zn+HX 


HCI 


-r R — H +ZnX 2 


Kolbe's Electrolytic Method 

on n ctoiroi^b ^ r — R + H? + 2NaOH + 2C0 2 
2RCOONa + 2H 3 0 — * ^ 


From Grignard Reagent 




R — Mg — X+ HOH ^Acid 

f - 'iemmensen Reduction 

O 

11 Zn-H^HCl 

R - C — Ctt> +4 [HI 

Ketone 

Wolf Kishner Reduction 

0 

1 N-HAOH 

R — C~ H+4IH] 

_ Aldehyde 


— H + OH-Mg -X 


r - CHa + 2H a O 


r — CHa +HiO 
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Chapter 8 

jura* 


Aliphatic Hydroca 




REACTIVITY OtMKAm vc ^ ^ also caUet | paraffins. 

They are chemically less react] 

Reasons to less 0 f carbon and hydrogen is only 0.4 

. ffiXss or o-bond neither attack an electrophile nor a nocleopha, CSr 

attack on them 

CHEMICAL OF METHAJgE 

3CHj + 402 ^ + 2CO + 6H 3 0 + C 

(Eimiled ) 


CH* + 20 * 
CHi + 10] 


Flame 


200 atm 


*■ CO 2 + 2HaO + S91KJmoI-i 


CH 3 OH 

400' C, Cu Methyl alcohol 


CHiOH + [0] ' * H— CHO + HjO 

4GCTC, Cu Formaldehyde 


H- CHO + > 


OIL + HN0 3 
CH* + Cb 
ClbCI + Cb 
CHaCb + Cb 
CHCb + Cb 


40G n C, Cu 


400-500*0 . 


hv 


hv 


hv 


hv 


PREPARATIO N OF ALKF.m rb 


React inn 


Dehydro h al ogenation 


Dehydration of alcohol 


' halogenation or Vic- 
dihatide 


Koihv's electrons i s <*f 
[ — dicarb^yylic add salts ‘ 


H - COOH 

Formic acid 

CHa - NOa + H 2 D 

Nitrometh&ne 

CH 3 C 1 + HC1 

Methyl chloride 

CK 2 C1 2 + HC1 

Methylene chloride 

at + hci 

CCb + HCI 

Carbon tetrachloride 


Removal of hydrogen and halogen from two at 
.^^il^ dchydrohalonenntion 

■ r TWi >Va ' ' V!i,Cr mo 'ccu]e is called dehydration 

TertiaiCa^ y i! >i | dehy(lra t“ m is as P ivetl below 
p c / -~£2J^_^_Secondary alcohol > Primary alcohol 
™' of halogen i s called^Wo^^ 

a nao«c n ,' U :T' (Tdicarbox y^ :,e ^ are subjected to elect 

-®!^t^^, kcnca aro form£ J 






Chapter R 

• DchydrattoTof AIcTh^T^^^BATl 


Aliphatic Hydrocarbons 


+ H a 0 


+ HX 


R CH 2 — CH 2 ^OH M0 3 

Alcohol S^MSO'c’*’ = Ckj 

* hy droh alogenation of Alkyl Halide 

R— CH^CHj— X al tKOH 

Alkyl hatide ioo°C ^ ^ * C ^ 2 

* Kolbe's Electrolytic Method tv 1 A kcnc 

- Method (Electrolysis of salts of dlcarhoxylic acids) 

CH 3 - COONa 

CHj-COONa + 2H, ° JC °! + 2NaOH + H I +CH 1 =CH J 

DLsodium succinate 

* Dehalogenation of Vic-DLhalides 

CHjOH 

— — * R“CH=CH 2 + Zr>X a 

Aiken.* 

x x 


R-CH — CH; + Zn 


Partial Hydrogenation of A! kjmes R R 

\ H = C / 
Quinoline / \ 

u cis-Alkcne 


R-C^C — R + H 3 


H 


R H 

\ / 

Na/liquid NH 3 „ u . r „ 

r _ c = c _ R * 2[H ] ^ » / CH-CH V 

^ tram-Alketw r 


REACTIONS nT? AIJCENES fETMNE) 


Reactions 



Remarks 

ADDITION keactioxs 


: sK- 

caustic soda 

ydrogen halides.' 
Alkcncs react with dry L irisiiRr^i ir 

of halogen acid . S H1>HB|>HC 


Addition of HX 


“Atoes react with dry gaseous “, |r] 

A j Ve^tivilv of halogen acid is HI>HBr>HCl 
Order of reactiv y g Car bocarion formal ion 

. I) does not react w» ,. i i r boniinn i °M formation 

. Rca^o this reaction 

"Tltohyirins P™ x and 0 H (troops arc on v.cmal 

■ — 







TO 



Aliphatic Hydrocarbons 



Addition of oxyffcrt 


Ozoraolysis 


Combustion 


Hvdroxylation 


***** or 

Ozonide, due to unsUb dity, & 

ketones hnih de pending u^onglky 1 gr & 

p .^Totcur in Iritfh-r {«*"”*) an(i in pftro1 engine 

rc ^ n1 

KMnOj col our is discharged dunn£raSIMl 


P °‘ V T n 'S?p^.. .».» organic (monomcral cmM* togclh«r to lb™ 

S 3 ESSS SZiiStSZZr.. P*™d* .0 polythene or polyehiyleoe. 

n CH* 5= CHa * ~ CHa ^ rt " 

1(K) atm pressure i«c« pdydbykaK 

OfOjCO.1%} 

A good quality polythene is obtained, when ethane is polymerized in the 
presence of aluminium triethyl Al (CzHub and titanium tetrachloride catalysts fnCh) 

CHEMICAL REACTIONS OF ETHENE 


CH 2 =CH 2 +30 2 
CH 3 = CH a + H a 
CH 2 = CHj* Br a 
CH 2 =CH 2 + HBr 


ch 2 -ch 2 + h 3 so 4 

(cold) 


Flame 


Raney Ni 
— > 

1 0 O°C, 3 atm 


(cone.) 


ch 3 -ch 2 — hso 4 + h 2 o 


iOO^C 


2C0i + 2HjO + heat 

CH 3 “CH 3 

Ethane 

CH 2 Br — CH z Sr 

Vicinal dihalide 

CHi-CHi— 8r 

Ethyl bromide 

CHa-CHi-OSQaH 

Ethyl hydrogen sulphate 

* CHi-CH 2 -0H + HiS0 4 

Ethyl alcohol 

CHa-OH 


CHj = CHj * HO-CI ^ H0H > | 

CH 3 - Cl 

Ethylene chlorohydrin 

H 3 C\ 

i 

H a C-^ 

Ethylene eposide 


CHj= CH,+ ’/ 3 Oj Ae -° 


}00°C 



CHj=CHj + Oj -J ahsi „ ° CHi \ q 

0 CHj f 

Ethylene ozonidc 
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Chapter ft 


o - CHj 


A| lphati 


o — GhU /0 + 2hl2 ° 


Hydrocarbons 


CHO 


H?Oj + Zn 


+ H } 0 , 


2KMn0 4 * 3CH,=CH^4H 2 0 


2CH 3 = CH 2 + SjCI- 


PREPARATION OF Al.^. 


Cold 


CH 


i~OH 


OH 

Cl *iylcre g|y C0 | 

CHs'CHs 


2MnO 


s ♦ 2 K 0 H 


- ■< utij - c| 

^ CHj— c H j — ct +S 

M-dLclilon»ihy lsu | pfll(fc 

u$iard. gas j 


Methods 


Dehydro ha Jog cnaticm „f 
dihalides 


DchaJogenation of 
tctra halides 


Electrolysis of 
dicarbuxyltc acid salts 


F roin CaCj 


~™!j Zakoh(>lic KQH is us e rf 


cX:^:LS:: froma a 

_ga][s ot M g can be used ins tead c f / n 

Sait of ur saturated dicarbasylic acid are subjected 
to electrolysis producing atkvne^ 


Oo industrial stale, Li is used to produce cihync 


general methods of PREPARATION 

* Electrolysis of un saturated salts of dicarboxylic acids 


CH-COONa 

II 

CH-COONa 


+ 2 HiO 


Electrolysis 


CH 

> HI +2NaOH + 2CO,+ H 2 
CH 


Sodium maleate 


* Eehydrohalogenation of dihalides 


H H 

I I 

ft — C — C — R 
I I 

X X 

Vicinal dihalide 


Base 

2HX 


-> 


R -C^C-R 
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Aliphatic Hydrocarb c 


X — CH =* CH — x + 2n 


HC 


== CH + 2nXi 


• industrial Method 


20dfl*C 


CaO + 3C 


CaCj +2HjO 

Calcium carbide 


CaCi + CO 

Ca(OH ) 2 + HC =CH 

ethyne 


rwy.MirAL REACT! ON S^ILAyCYNES 


Elvacttim 


Hydrogen a t ion 



description 



Halogen at ion 


addition Re actions 


Addition of hydrogen is called hydrogenation 
Pi :md P J can he used as catalyst instead of Nt 
Addition of halogen is ha I oge nation 
» CCU act as catalyst 

■ Iodine reacts more slowly than other halogens 


Addition of halogen acid 


■ Markownikov's rule inapplicable in the T c step of read ion " 
• Reaction completes in two steps g | 


Addition of water 


Vinyl alcohol is formed at first, which is unstable and 
changes into acetaldehyde 


Addition of ammonia and 
Hydrogen evanide 


In air 


The addition products arc alkyl nitrile & acrylonitrile 
respectively. 


OXIDATION REACTIONS 


Reaction is exothermic 
■ I he burning flame is called oxy acetylene flame lhat is used 
g purpose. 


With oxidizing agent tike KMnQ 4 


in w 


In Cu tohe at 300°t’ 


With C UiCli/NHtCl as catalyst 


K MnOj loses its colour during the reaction and glyoxalon 
oxidation yield oxalic acid 


polymerization 


1 Benzene is formed 


CHEMICAL REACTIONS OF CTHnre 


^ my] acetylene is formed 
^ ibh' atcl ' '® ne c ^ofoprenc HCI —*■ neoprene 


CH: 


HjSO, 


CH: 


HC s ch + H z O H - s< \ 

MsSa 'ch- 0 i Ho 

CHSCH + NH, AI J°s IT yl alcoho1 acetaldehyde 

“wc v CN +H 



CH + HCN 

CH * CtJjClj * JNHiOH 


CoICr C= C - Cu + 2 NH < CI + 2 H ?0 

aoetyltde 

(red ppt.j 


Entry 


Senes 


Test 


€H = 
CHs 








CH g CH Gha Pter g 
CH ^H + 2AgNOi+ ^Q| 



atic Hydrocarbons 


A9 ^1 c ^* 2 nh,no 3+2Hs o 

I'vtllte ppt.) 


NH.CI V CH r=CH-Cs CH 

v »'yl acetylene 


> CHj=CH CHCH * CH 3CH 


CH S CH + Ag a SO, 



CH a=CH-C» c — CH =CH 2 

Ut vinyl acetylene 


tJJ vinyl ac 

> CH,= CH-C=CH + HCU ^CI,, NHjt] „ 

V m3, ‘ *«*« ' * CH a = CH- C = CH, ► Neoprene 

C! 

SCjfH 5G> l^irninp Chloroprertc 

4C0 3 + ZhfjO + heat 

* CH =CH + Hjf Nl 


hes T~+ CH,= CH 2 

Ethylene 


> CH^CHj + Hi 


* CH S CH + Cf 2 


Ni 

llC2| 




"► CHj - ^ CH a 

Ethane 

CH — Cl 

ii 

CH - Cl 


L»2-dicholofoethcne 


> CH— Cl Cl - CH-CI 

|| +CI 3 > f 

CH ~CI CI-CH-CI 

1 , 1 , 2 , 2 -tclrac!iioroettuiw 




• GHSCH + H-Br 


> CH* 

|| + H — Br 

CH— Br 


CH^ 

* || 

CH — Br 

Vinyl bromide 

CHi 

■* I / Br 
ch( 

N Br 

] | -dibaomoetliarte (Markownikov s rule) 
ethylidme dibromide 


CH =CH+Na 


NaC = CNa + H z 

ii ,... A h.'l i r 1 1 ■ 


Cu- t^e 

3CH = 








Chapter 8 


CH = CH + H a O + [O] 


KMiiOi 


OH 

I 


OH 

I 


* GH — CH 


2H;0 


i 


i 


OH OH 


Aliphatic Hydrocarbo, 


KMfiO* 

CH*" CH — ► 

II M 

O O 

Glyoxal 


2[0] 


OH OH 

I I 

C — C 

II II 
O O 
Oxalic 
Acid 


PHYSICAL PROPERTIES OF ALKANES. ALKENES AND A LKYJJES 


Alkane 


* Alkanes containing 

— ►Ci-Ci arc colourless and 

odourless gases 

-^Cj-Cjt are colourless and 
odourless liquids 
-*C ]S . onwards are colourless 
and odourless waxy solids 

* Rang non -polar, they are 
insoluble in water but soluble 
in non-polar solvents 

* Their physical constants 
Boiling point. Melting Point, 
density etc) increase with the 
increase in number of c arbon 
atoms 

* Solubility decreases with 
increase in molecular mass, 

* The boiling points of alkanes 
having branched chain 
Structures are lower than their 
isomeric normal chain 
alkanes 


Alkcnesi 


* First three members i.e 
ethene. propone and butene 
arc gases at room 
temperature while Cj to Cu 
are liquids and the higher 
members are solids 

* They arc insoluble in water 
but soluble in alcohol 

* They have characteristic 
smell and bum with 
luminous flame 

* Unlike alkanes, they show 
weakly polar properties 
because of sp J hybridization 



. 


* Illuminating gas cylinder 

* CHCli, CCU,. CHjOH, 
HCOH, HCN 

* Carbon black, printing ink, 
automobile tyres 


USES 


Polyethylene 

* Anesthesia 

* Mustard gas 

* Glycols (antifreeze) 
Artificial ripen i ng of fru it 


Afkviies 


They arc colourless, odour!!!? 
except acetylene which has a 
garlic like odour 

d'hc first three members are 
gases (ethyne, propyne, 
butyne) at room temperature 
The next eight members {(> 
C,n) are liquids and higher 
members are solids 
ITte melting points, boiling 
points and densities increase 
gradually with the increase m 
molecular masses 
1 hey are non -polar arid 
dissolve readily in solvents 
tike ether, benzene and carbon 
tetrachloride 




Oxy acetylene flame 
Alcohols, acetic acids, 
acetaldehyde 

PVC, PVA, PVE, neoprene 
Ripening of fruits 






2. 


3. 


4, 


6. 


7. 


8, 


9, 


10 , 


11 . 


12 , 


13, 


14, 


Aliphatic Hydrocarbons 


practice 



on main chain at 2 tw| carbon are called 

lo) normal- alkane 
f -n atom of alkane ■ ^ branched -alkane 

1S removed, then il is called 
ib) alkyl 

fd) saturated hydrocarbon 

(b) un saturated hydrocarbon 
(d) both a & c 

in presence of NL 


M neo -alkane 
When one hydros 
[h) Blkene 
fc) aldehyde 

Alkanes are also known as 

a saturated hydrocarbon 
(c) paraffins 
Sabatier Scndpm'Q 
(a) alkene & H, 0n involve 

[e) alkene & ^b) alkene & 0 2 

^ ,eSUllS in the fol '^(ion of alky " C & C ' a 

(c) alkyne r, 't™ c , 

Clemmensen’s reduction involves the reduction of ** 

a **»“ (b) aldehyde 

(( ) alkane (d) all of the above 

Removal of C0 2 is called 

(a) carboxylalion (b) decarboxylation 

(c] esterification Id) hydroxylation 

Soda lime is a mixture of 

(a) CaO and KOH (b) CaO and NaOM 

(c) NaOH and Na-^O (d) Na 2 0 and KOH 

Molozonide is unstable and changes into ozonide on 
(a) reduction 0 3 ) oxidation 

(c) hydrolysis ^ rearrangement 

Dehalogenation of ethyl letrahalide will give 
(a) elhene 
(c) ethyl halide 

R-Mg-Br is called Metallic alkvl halide 

fa) Grignard reagent (d , Mk) ,i halide 

(c) Bo th a fit I ) alkanes are gases 

Lfpto - L fU (b) 3 

(a) 2 (dj 6 

Which of the following & ine e thyne 


E l ® 20 




If 


Time Yoiiraeif 


(b) ethyne 

(d) all of the above are possible 


(a) ethane 

(c) cthetie „r methane in 

Incomplete oxidation of meffi. 

(a) C0 2 and H 2 O 

(c) CO + Ha + C 


(d) benzene 

the limited supply of air forms, 

(b) CH 3 OH 

(d) CO + HaO + C 
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17 . 


20 , 


21 . 


22 . 


23 . 


24. 


25, 


26. 


27 , 


28 . 


29. 


Chapter 8 

Introduction of nitro group 
(aj nitration 


Aliphatic Hydro 


in a molecule is called 

(b) halogenation 


Ca 'bo„ 


16 . 


(d) animation 


(c) sulphonation k 

Order of ease of halogenation in alkane i s 
(a) l 2 >Ck>Br 2 >F* < b) 1 j*Cfa>Ii,>Bni 


(c) F^>Cli!>Br2>k ^ “ 

The gas used in manufacturing of urea lertili^o 


(dj Cb>F2>Hr2>Ia 


(bj C2U4 
(d) CH 4 


18 . 


19 . 


(b) CnHjn - 2 
(d) CriHan t | 


(b) X-butyne 
(d) all of the above 


(a) C 2 Hg 

fc) C,lh 

General formula ofalkyne is 
fa] CnHin * 2 
(c) CdHjii 

Which of tiie following will be acidic 

fa) propyne 

(c) ethyne ^ 

Removal of halogen and hydrogen atom is 
(a) halogenation (b) dehalogen a tion 

(c) dehydrohatogenation (d) hydrohalogenation 

Alkenes are produced from dehalogenation of 

m . d J halC | (b) triha]0 aJKane 

?/ hal ° aikane Ed) vicinal trihalo alkane 

Reactivity due to pi- electrons is present in 
(a) alkane n , ,, 

(cl alkvnr ,h) a] kene 

W “a"""™ Carb0nS - favour & ' 

(c) substitution reactions ;] addition reactions 

Raney nickel is prepared from __ w n ° ne 
t*\ \u ^ - " y treating with caustic soda 


fbj Ni-Fe alloy 
(d) Ni Mg alloy 


(£>) CHaCi 


fa) Ni-Cu alloy 
(cj Ni-Al alloy 

MctS' 

(0 CHCb 

Vlnyiacetyiene cotnbines , W) CCfa 

(a) polyacetylene *K)1 10 f°rm 

(c) chloroprene (b) benzene 

I .0 -dichloroethyl sulphide „ {d > diviny] acetylene 

a laughing gas P C 13 c °nimonly known as 
W mustard g as (b) bio-gas 

W ethane 115 '’ 11 ‘° r amncial Opening of friu ? Ph0Sgene fi as 


30. 


(c) ethyne 

Preparation of verot.h, , 
fa) halogenation b ® ghee i 
^hydrogenation 

Which is medivi 
fa) CH,nu . c y a nide 


involves 


(bj ethene 
(d) methane 


fa) CHaNHj 

(c) CHjCn 




f b j hydroxylatlon 

(d) hydration 


CH a NO a 

( <f ) CH 2 , ch - CN 
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INTRODUCTION 


* The term aromatic was derived from the Grtt k ^uird aniina meaning Trgg^ 

and was used in Organic Chemistry for a spot Ml ■ - ft om pounds, ^ 

* Aromatic hydrocarbons have low hydrogen n> tarjon ratio in their rnoj er _ 

formula. ’ ^ 

Definition 

When one or more than one hydrogen atoms ol benzene ring are substituted bv 
saturated or unsaturated group consisting of carbon and hydrogen, then the re ; 

compounds are aromatic hydrocarbons. 

CLASSIFICAITQN 



Monocyclic aromj tic 
hydrocarbons 


Suiting 


Polycyclic aromatic 
hydrocarbons 


Benzene & toluene 


NOAffiNCLATURE 


* \ 

Benzene rings are 
isolated 

| 

Benzene rings W 
fused 

r— i 


1 

f 

Biphenyl & 

diphenyl 

■ * 


Anthrax 

naphti 

cene & 
lalene 









Chapter 9 



Aromatic Hydrocarbons 



Toluene 


STRUCTURE nE 




Straight 

* Possible chain structures aw . 

a - hc.c-ch.-ch.-cch 

iiO-hexadivne 

i> cii^c-ch=c-ch^ch 2 

1 1 5-hexadiene .3 -yne 

* Benzene elves while alkenc and alkyne decolorize KMnO*. 

* Benzene tZl f!!? 1 ” Cttan ^ ^ halogens. 

its saturation U & lLlti0n taction with cone. HNG 3 , cone. HjS 0 4 which shows 


Benzene gives only one mono substituted product, which is against its straight 
chain structure that may form three. 

^ t he molecular formula of benzene is CbHs, which does not corresponds to open 
chain hydrocarbon like alkane (CtHu), alkene C 6 H, 2 > alkyne (C e H l0 l 

Kekule Structure 


* He proposed planner hexagonal structure of benzene containing three double 
bond alternate to single bond 

* Kekule's structure gives only one mono substituted benzene 

* It gives three disubstituted benzene isomeric products i e ortho, meta, para. 

* As benzene adds three molecules of hydrogen and chlorine, it favours presence 
of three double bonds alternate to the single bond 

Objection to the Kekule s formula 

* Kekules structure favours the unsatuiation of benzene while benzene acts as 
saturated hydrocarbon In most of the reactions. Benzene is stabk compound. 



X-ray studies of benzene structure 

* Benzene is hexagonal structural compound 
. C-C-HaiidC-C-C bond angle Is 1 20” 

• Bond length of C-C bond is 1 397. • 

. Bond length of C-« £«»£?£ benzene 
Modem concept about the s hybrid 


’XyO,/" 

C 120 5 C 


/\j 


-1.MTA* 


OL/iik-it itri ~ of b'G’HZftH® 

■n concept about the structure o h brtdj2ed which forms o bonds with one 
Each carbon atom in ben^ne Is sp j* atoms 

of hydrogen atom and two J orblla | S are co-planner. 

All o bonds formed by sp -sp » r ^ cmre 0 f benzene is regular co-planner 
All bond angles are 120 b so 

hexagonal, . , inl of C atoms overlaps above and be ow the 

Unhybridized 2p, atomic oAlt^ flliS!ed continuous sheath of n electron 

framework and forms diffused 
cloud. 
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Expected 
hydrogenation energy 
Actual hydrogenation 

ener gy 

Resonance energy 




The stability of benzene When the shared electron? 

* The stability of benzene is due to the attracted by more than 

Extensive delocalization of electron cloud nuclei, such electrons are call * 

* The delocalized electrons increases the delocalized electrons ^ " 

stability of benzene J 

* Heat of hydrogenation of cyclohexane and 

L 3 - cyclohexadiene is -119- 5KJ / mole and - 23 1 , 5 KJ / mol e res pectively 

* Due to the phenomenon of resonance and resonance energy, the heat of 
hydrogenation of benzene is lesser (-20SKJ/mole) than that of 

l, 3, 5 “ cyclohexatriene. 

THE RESONANCE METHOD 
Resonance 

The possibility of different pairing schemes of valence electrons of atoms is r^u j 
resonance and the different structures thus arranged are called Resonance structe 

canonical fonus. St ™ CtUreS m CaUed resonarlce contributing structures « 

* represented b y d °“ble headed arrow 

benzene. But his structure ’ '' otlfrepts of P ara bonds in structure c: 
structure of bentne eontnbutes very little in prediction of actual 

ring) contributed more m prediction^rff act d ? U ! )Ie bonds in planner hexagonal 

* B ° nd lengm^n hydro, , mb IT 11 " st ™ ctee * benzene. 


Nature of bonri 


C-C 


C =C 


C ~ c 

. — T in benzene 


mmd length 


1.54A“ 


1 .3 4 A°_ 

120 A 1 


Bond length in C-C — " ■■ 1 .397 A° 

double bond lft 1 1 - 397A, J shows that it fs in between single V* 

Due to fact of bond lenath it , 

^ hybrid of Kekuie's aSd Dewart^f^ actual structure of benzene** 






n - hexane 


2- From acetylene 


3 HC n CH 


Qrgano-nicke] catalyst 


3. Laboratory preparation 
COOMa 


+ NaOH — > 

CaO 


70'C 





+ Na ; COj 


Sodium 

benzoate 


Benzene 



+ Zn - I + ZnO 



Phenol 


0 3 H 



+ h 2 o 


HC1 


boil 


0* H 


S0 4 


Benzene sulphonie 
acid 

4. Dehydrogenation of cyclohexanes 

Pt or Pd 


0 


250°C 

cyclohexane 

5 Wurtz -Fitting reaction 




3H; 



+ CHaGHgBr 


Bro mo benzene 
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Aromatic Hydr 0car! 


Chapter 9 

p FACTIONS of benz ene 

Electrophiles Hpficient called electrophiles 

The species which are eletti ti benzene increases the stability of , w 

. Presence of cieloca .zrf e ecrrons ^ ^ '*« 

So very strong electrophile « repm™ TTONS 

mmmwiuc su gsTmmoN ion (brmaUon 

Electrophilic substitution reaction im ones 




• Introduction of halogen in a molecule is called halogenation. 

. Tno substituted benzene Is produced during the halogenatlon in wh, ch 


or Fe act as catalyst. 

Fe or FcIJr.^ 



+ Bh 



+ Cl; 


Fc or felir 3 


-©T * 
*(gP * 


HBr 


NCI 



Electrophiles for 
nitration; NQ 2 ~ 

sufphonation: $0. 

alkylation; r t 
0 
if 

Acylation: R^C 


* Introduction of-NCb in a molecule is called nitration. 



+ cone. HN0 3 


HNOj+ HjSOj ^ 


cone, H>S0 4 /\ NOj 

50-S5°C *" IQJ + 


NO z + + HSOr + H 2 0 



Introduction ol HSG** group in a molecule is called sulphonation. 

• MO-so,„ JZE. A- 50 * 1 , Hi0 




benzene su Ipho n tc acid 


+ so, 


25°C 

HiSO 


f O’ 80 ’" 


+ CHr-ci 


Friedel Craft alkylation and 

The reaction in which alkvl dm yi * tion 

cancel Friedel Craft alkylation and ".evlu.rf ° UP rep,aces the hydrogen of benzeef * 
• A1C1 3 Is used as cata ^ t 7^‘ a ^n respectively. ‘ 

^ y n Fne<iel Cra * alkylation or acylation 

AICI3 

0' CH3 m 

+ HCI 

r^\ 0 ToIWne O a 

^ (gj-O-CH, 

A Lflr’vrh.l- 


HCI 
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H I 


■er 9 

Addition of H 


®SS28nb 


Aromatic Hydrocarbon 


h in 


ben^ne 


presence 


^Sf&JSWvoLVED 


of Ni 


or Pt give cyclohexane 




* ° n b rommaUon of i*.„„ 

produced benzene 


in 



presence of sunlight, hexabromo cv 

Br 


Cyclohexane is 



Catalytic oxidation of benzene t l k r , c , 

and gives maleic anhydride u-hi ^ F j Ce ° U ^ eiUin £ * n the presence of V a 0 5 

yatlde *** hydrolysis gives raaldc acid 

II 

CH-C V 

+ "45(TC > 2 Jj / 0 + 4C0 ? + 4HzO 

LH ’ C 

If 

O 

Maleic anhydride 



* Benzene reacts with ozone and gives glyoxal through benzene triozonide. 

CHO 



+ 30 3 


■> C fl H 6 O s 


31P0 


> 3 


CHO 

Glyoxat 


ORIENTATION IN ELECTROPHILIC SUBSTITU TION REACTIONS 

► Attacking electrophile may get the position on ortho (C number 2 o 
number 3 or 5) or para (C number 4) on monosubstituted benzene. 

X X 



+ X' 



+ Y- 



4 Y 

Monosiibstitutea Meta Para 

benzene Disubstituted benzenes 

, 0i<- reactivity of benzene, 

► Ortho and para directing groups u 
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Z. m Chapter 9 


► -CH 3 , -N(CH 3 )j, -NHj. -OH. -OCHj 
groups 



1 are ortho and par a 



Toluene 



► 


Meta df reeling groups withdraw the electrons of benzene towards themsei- 
so the reactivity of benzene decreases-NOa 1 -CN,-COOH 1 -CHO.RCO- 

meta directing groups. 


arc 



► Halo group is ortho-para direcUng but deactivating. 





0 , 


Chapter 9 


Aromatic Hydrocarbon 



The molecular f omiula of 

(a) C 7 H 7 oj j 3 

(t-l CeHs (b) c 7 H ft 

In tenant sulphonic acl cl th td)c ^ 

through ^ Aphonic group is attached with benzene ring 

{a) Hydrogen 

[c] Sulphur Eb) Oxygen 

Phenanthrene is a fused nnj a ^ 0H 

(a) Two y c y c it- compound contains benzene rings 

(c) Four ^ Three 

Aniline is a derivative of benzene which contains 

3 ‘ mm ° gTOU P (b) Amino group 

[c] Amide group Ml „. 4 

1 (d) Nitro group 

Hovz many n electrons are there In benzene to form delocalized electronic cloud, 
(a) 3 (b) 4 

(C) 6 (d) 8 

Nitration of chlorobenzene gives, 

(a) o - chloronitrobenzene [bj p - chloronitrobenzene 

(c) m - chloronitrobenzene (d) a & b 

When two or more different substituents are attached with a benzene ring, the 
number 1 position in the ring is given Lo a high priority group. Which one of the 
following groups has highest-priority? 

W-NH, ( W - CH0 

r rnnH (d) -CN 

benzene is substituted by halogens only, which one of the following 

r»«n Ihe number =« V*** » «- *• "™"« "* ““ 

compound ? (|,j Chlorine 

(a) Bromine (d) Jo <] iru . 

(c) Fluorine t a meta directing group? 

Which one of the fbllowi g (b) -OH 

(a) -CN (d) ~CHO 

(c) -COOH both ortho 8, para directing groups. 

Which pair of groups cental - (b) _ NR) , -CN 

(a) -OH. -RCO (d) -N ICHah. 'NHa 

(c) -OCHi. -CHO 
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Aromatic Hydrocarb 0 


which 


was P^cluceJ 


Chapter 9 

{gS r.,.«w W-" *. ’£ ?,», > don. 

distillation of vegetable ^ The preS ence of Hydrogen 


12 . 


13. 


(IjJ The presence oi nyarogen 
(d) The presence of excessive Oxyg en 
of benzene was determined as 78, 

(b) Vapour density method 
mi n/fi filiation method 

benzene is heated with hydros 


14 , 


15. 


16, 


17 , 


destructive dis dilation < 

(a) The presence oi Oxygen 

(cl The absence of Oxygen 

By which method, the moleeu ar 
fa) Specific gravity method ^ 

« X - rav added up when 

How many moles of H 2 are ac 

the presence of p jatinti m? ,j ^ ^ rce 

(a) Two riie 

EO Four (d)SK . 

Chlorination of toluene in the presence of sunlight pioriuces 

(a) Benzyl chloride W ° ' chlorotoluene 

(c) p - chloro toluene fd) benzoic acid 

The heat of hydrogenation of cyclohexene is 

fa) -239 kJ mol - -1 fbj -208 kj mol 1 

fcj -1 19,5 KJ/moJe (d) -1 19,5 Kcal/mole 

The resonance energy of benzene fs 

fa) 150.5 KJ/moI (b) 250,5 KJ/mol 

fcJ 150.5 Cal /mol (d) 250.5 Cal/mol 

TTie different resonance structures are represented by 

,al fb) V~ 


(a) 

(c) 


18 . 


— (d) = 

Mixture of catalysts Cr O + a; n ~ ^ “ ^ 0< ^ C 

prepared from 2 3 2 3 + '° 2 at 50t)uC are used when benzene is 

(a) acetylene 

(C) Benzene sulphonic acid n ' hexane 

Whirh one of the following methods ™ n SodU,m ,j enzoate 
(a) Heating sod. Salt of Benzol™ ^ g ‘ VC *«»*«? 

® Distm «g phenol With 2n dust S ° da lfme 

IB I [ n I lf r X I. El m a m - — 


19 . 


20, 


2 1 


fcJChforobenzenewith Naon " 

(d) Hydrolysis of benzene sulnh 36 °'’ C & l50at m. 

Which is fused (wit. ... pllonic a eid with suner h 

na tic comnomu, per heated Steam. 


12 . 


Which is fused cyclic Z PtlMic a <-'«d v 
(a) diphenyl amine m ' UlC corn Pound 

sS 5 ^— *«, , asss~- 
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24 . 


25 , 


26 . 


27 . 


28 . 


30 , 


31 . 


32 


■ | ^ i 

| f *— 1 T i— _ 

^ 9 

|| ^ Uc tlOn of 

C-0-, 

Q 


Aromatic Hydrocarbons 


(a) R 


• <>| i Iwiizcnt. 


(b) Cf - C - 

o 

II 

(c) R - C - 

O 

II 

(d) H - C - 
Acetophenone Is a 

Ml Ether 
(c) Aldehyde 

Reacting bromine with benzenr in .i, 

(«) The rupturing of benzene ri „ 0 W pre * enrc ° r sunlight wilt result in 


fb] Kcioue 
Id] Ester 


(cj Addition reaction 
! ^i jv/a tit does not undergo 
(a) Substitution reaction 
{c} PoJymerlaation reactions 


lb) Substitution reaction 
Id) No reaction 


fl>) Addition reaction 

r . . - . Id) Oxidation reactions 

nrm K sulpho nation of benzene, H 3 SO. generates the eleetrophtlc 

(a)HSO,- (b) SOi 

(c) SO:i (<j> H* 

Nltronium ion Is 


(a) NO j (b} NO 

(c) NO/ (d) NQr 

Which compound will readily undergo sulphonation? 
fa) Benzene (b } Nilra benzene 

fcj Toluene (d'J Chlorobenzene 

Benzene is heated in air with V 2 O 5 at 450^ it undergoes 
(a) Substitution reaction M A(!clll,nn reacUon 

(c) Elimination reaction < d « 0 * ida,k) " rea *f , 

Which one of the following statement is not correct about benzene? 

(a) On hydrogenation. 208 KJ/mole ^liberated 

(b) C-H bond length In benzene is 1 01O 

(c) Molecular mass of benzene * * , 5a5 K Cal/mole 

(d) Resonance energy ol ber « Jen€ cm also be said as 

The preparation oi benzene i ■ ^ polymerization 

(a) Oxidation (d) Condensation 

fc) Dehydration 
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» vv 


!\* 


\v 


< : \\ A 


\V 


,Av 




. v S 


, V. \ ■, \ ' 


V' 


.V ■ 


\ V 


M 


y ■ 4 


A LLvl 




Aromatic Hydroi 


when toluene is 


Prc;p a 


34 , 


35, 


36. 


37, 


38. 


39, 


40. 


£b) CeHe + CHaCf 
fd) CeHsCl & CHaCJ 


t ” llhv drous AfCf - 

What is required other th-n 

FriedaJ craft reaction? 

(a) CeHc 

(c) C0H5C3H5 K^TiTene by alkyl group in the presence n r 

Replacement of hydrogen of benzene of 

halide & aluminum chloride is kn priedel & Craft acylation 

(a) Dows process (d) Clemmenson reduction 

fc) Frledel & Craft alkylation ' ' . 

Which one of the following radical Is called ben zy ra 1 . 

(a) CsHs- W 

(c) CeHs-CH- (d) C{iH5 CH2 wmm 

Which compound form benzoic acid on oxidation with acidified 


red 


KgCrsO? 

(a) Toluene 

(c) n -propyl benzene 

Ozonolysis of benzene produces 

(a) Glycol 

(c) Vicinal cftol 


KMnOi 


oj 


fbj Ethyl benzene 
(d) All 


fbj Glyoxal 
(d) Both b & c 


Which one of the following is benzal chloride? 

(a) CgH 5 CH 2 Cl (b) CsH.? CHC£ 3 

fc) Cjjf-fs-CH “ CHCt (d) None of the above 

Vhat is the molecular formula of Benzenetrio2onide r? 

5SK sss? ' 

(c) Glycol (b) Benz aldehyde 

(cl) Glyoxal 







Q 


Alk yl Halid, 


^rhaptef 10 ^ 

mmzzi^ , . from the hydrocarbons by ,, 

introduc tion which ^ h d f n n '„ atoms are called alky] halides. hf 

Those organic comjwi the hatog ' y or r.X in which X stands r, 

Placement of one hydrogen atom [g C „ H „,,X or k tnd s fe r a 

. The general formula o: ^ trlrv , 

halogen atom- rimar v. secondary « - 

. An alley! halide may he a P r R 

l _ v 

X 


R-CHa-X 

Primary 
alkyl halide 


R - CH 

I 

R 

S&eondary 
alkyl halide 


R-C — X 

I 

R 

Tertiary 
alkyl halide 


Haioalkanes may be mono. di. tri or 

atoms present. 

NOMENCLATURE 


poly depending upon the number of halogen 


Alkvl halide 

IUPAC names 

Common names 

ch 3 -q 

Chlorome thane 

Methyl chloride 

CH 3 -CH 2 -a 

Chloroethane 

Ethyl chloride 

CHj-Ci b-CH 2 'Cl 

1 -Chloropropane 

n-propyl chloride 


METHODS OF PREPARATION OF AI.KYT. HAl.mPA 
1. Reaction of alcohol with halogen acids 


CHr-CH*— OH + H -X 


CHj C H 2 X + H 2 0 

Ethyl halide 


2. Reaction of alcohol with thionyl chloride 

ROH + SOCI, - p f rkli "f , _ 

* ^ R-CI ♦ SOi + HCI 

3. Reaction of afeohoi with p h o sphoms Md phosphorous penUhidide 

3 C z HsOH + PBr 3 — + %r u n 

p* i^ 5 " Br * HiPO, 

CjHjOH + PCI, ^ 

c iH ; — Cl + POCi, + nr i 

Phosphors oxytrichloruie 

»■ MSS ' l, Pon the follou, n g factors. 

* Greater the bond energy ^ Ry j 

- ,R -X. greater wi llbeth 

1 a and lesser the reactivity * 
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.Chapter In 

(boaa 

C ”"““ nniems „ **-~"***~m,~>—» 

factor which decia , sllOWT i that th* -. 

R-I > R 8r > R. a '>R l F e reac,i '% of h «I«ge„ bond is the main 

Important 

If an electrophile islhe 

km S reagent then R. F with k „ 

REACTIONS OF At "Y LjiALmgg ' ^ m ° S ‘ rMClive 

.Alk>-1 halides show two tvn« „ f „ 

1 Those reaction's in which' ftTh f nerally ' 

0 ®T 0U * ) ^ riU( T<'ophilic substitution °nr <t ' S re R* acet * by sonic other atom or a 
2. Those reactions that involve th Sn rfact:or,s > 

or E reactions) e removal of Hx from the halide (elimination, 

JTOCLEOPHILIC SUBSTITttTinw (s , RF , rT 

Electrophiles (electron lovir^T gM. FACTIONS 

The electron -deficient molecules nr wi* „ r «,i A u i 

pie r irons from nth^r sn^w # i ° nSp U l L1 iave a tendency to accept a pair of 
electrons homother spectes to make a new covalent bond, are called 'elecEophflesf 

The electrophiles may be; 

* A positive ion e g. H% HsO, NCb\ CH a * 

* A neutral molecule e.g. $0 3 . AlCl 3l BF 3 . 

* A carbon atom bearing partial positive charge in a partially Ionic covalent 
molecule e.g, R-CH = 0 . 

Nuceophiles (nucleus loving) 

The electron rich molecules or ions, which have a tendency to donate a pair of 
electrons to other species to make a new covalent band, are called "nucleophiles L . 

The nucleophiles may be: 

* A negative Ion e.g. OH t CHaCHOQ , Br„ CN t NO3 3 
. A molecule having lone pairs e g. NH 3 . H,0. R-NHj. 

. A molecule having pi-electrons e.g. CjHj. C 2 H 4 . 

* A carbon bearing partial negative charge In organometallic compounds 
e.g. Grignard's reagent. 

Leaving Group ch _ r „, oair of electrons. For Sn reactions, the 

The group that departs leaving one. 

Incoming nucleophile must be st £ 


Ntr + 


! 

c 


Nu 


+ L- 


anism 

There are two 

1) Nucleophilic 

2) Nucleophilic 








s 


Chapter 


V "f 1 s • 

The reaction is; 

r _x->r* + x-( S iow) 

p — Nu (TasQ_ __ 



Afk yl Halicj, 


R- + Nu' ■■v^' 


Rate & [R — 

Rate - kfR — X]_ 


Coming nucleophile rna> 
any .si de. 


attack from 


•flILV . TT~ — (’ I 

Tertiary alkyl halides generally give V' 


reactions 


The product is a racemic mixture i,e. 
50% inversion of configuration _ 


5:2 reactions 


7TCn.hr, IV of SMjr eacl.on is two. 

The reaction is : 

r__X+ Nu' -> R — Nu + X' (Slow) 


Orde r o f reaction is one. 

It is a two steps me chan ism. 


It is favoured in polar solvents. 


Rale a [R — X][Nu ] 

Rate = kfR X][Nu~] 
^nSignucleophile only attacks from 

backside. — __ 

Primary alkyl halides generally give 

Sv2 reacti ons. 

The product with 100% inversion of 

co nfiguration. 

Ord er of reaction is two 

It is a single step mechanism. 


It is favoured in non polar solvent. 


Note:- 

Secondary alkyl halide can give both reactions depending upon the structure of 
alkyl group or nature of the solvent. 


fi-ELIMINATIQN QR E-REACTION 

The reactions where the attack Lakes place on an electrophilic hydrogen 
attached to p-carbon of alky l halide, resulting in formation of alkene are known as B- 
reactions. 

* E and S* reactions can take place simultaneously and often competition 
occurs. 

* E can take place in two ways: 


6 


E] REACTIONS 


I wo steps mechanism 
. M ol ecu lari ty is one. 


E 2 REACTIONS 



Rate a [R — -XJ 
Raie = k[R — XI 


tkr* 


cafhoealion + IW 


carbocation + X 



EXAMPLES QFjBti REACTt^]^ 


alkene + H 3 0 


Modularity is two. 


Icrttary alkyl halides generally give [T 
reactions, b 1 

Order of react! or E r >n7 
The reaction is: 

R— X- 


Rate ft |R — X][Basc] 

- _ Rt,te = kfR— X| [R asej 

^ mary alkyl halides generally give 


_Or^_ofreaction is two. 

The reaction is: 

R - X+ OH- A!kenc+HjO + X 








Chapter -jQ 


Q 2 H 5 Br + 


t^Kj 


C 2 H 5 — Br + 


4CH 3 — Cl + N a4 p b 

Sodb m i ead 
alloy 

4C 2 H s — C1 + Na 4 Pb 

Sodium lead 
alloy 

C 2 H s St + Nu 


C 2 H s — Br + O z Hr~ NH 3 


(C^Hsk NH + CaH^Br 


<C 2 H 5 ) 3 N + C 2 H 5 Br 



C i H s — CN + Br 

nitri] c 

(*;H s ) 4 Pb + 4N 

^et ra itietihyl 
lead 

(CiH s ),p|j + 4NaC| 

1 etra elhyl 

lead 

9?ft“ NHj + HBr 

tinyl amine 

( C 2H 5 ) 2 NH + HBr 

diethyl amine 

(CiHsJjN + HSr 

Trierhyl amine 


{CiHs)*N + + H0r 

Quaternary ethyl 
ammonium bromide 


Alkyl Halides 


CjH s Br + l‘ 


* c 2 h s 1 + Br 

Ethyl iodide 


C z H s Br + NOj' 


CiH 5 N0 2 + Br 

nitofthanc 


CjH* Br + CH3O 


C 2 H- Br + SH 


C 2 Hs-Br + CHjCOONa 


■* C 2 Hi - o- CH 3 + Br- 

Ethyl methyl ethtr 

Ci h s - SH + Br 

Ethyl thioalcohd 

CHjCOOCjHj +NaBf 

Ethyl acetate 





L 


2. 

3. 


What will be the products when reactants are alcohol & thK.nyl chloride jtl ^ 

STcf C + s! r HcT dine? tbJ RCi+SCb+HCf ■ 

(C) RCf +SO3+H2O (d) RC< i2 ® M 

Which C-X bond has the highest bond energy pei rnole. 

faj C-F (W C-C£ 

(cj C-Br fd) C " J 


Which alkyl halide has the highest reactivity, Jor a particular alkyl group? 
fa) R-F ’ (b) R-Cl 

(cj R-Br (dj R-I 


pi 


8 , 


9, 


10. 


II. 


12. 


(bj ethane 
(d) butane 


Ethyl chloride with nascent hydrogen 
fa) methane 
(c) propane 

Which one is not a nucleophile? 

(a) C,H,0 (b) SCN - 

W NH 3 (d) HiO 

EwEE Sr" taWng P3rt ta is called 

3523? m " tenl,n ' OTb ” «»£fSf «* , 3Sb5d 1 - ta „ 

fc) sp3->sp < b ) sp*->sp3 

WllHt will be tile ill hr nf r r.r,r.f r f'^-’ ^p 1 ' >Sp ? 

g E “* 1 — »«« -ta? „« „„ eJwl „ 

fc) Two (b) One J 

? h ’ cbo ? e a ™>ng the following is not a ? J T? ee 

(a) HSO4 ® v no * a good leaving ground 

fc) 0H“ (b) cr & group. 

What is the order of kinetics ^ tu 0 ( d ) Br 

s&d “'“war* I 

KSnlS h “ d ' ° f the .-.- W, ' n ’W 

(a) CH 3 -X 


flowing may follow both S N 1 and 
f c > fCH* CH - x lb) (CH 3 ] 3 c - ph v 

attackof base reaCtiorls of alkyl halide WJ t CH ^ 

(a) carbon 1 w hich s 

(e) a- hydrogen fu\ 0 

W P -carbon 
(d) f 3 'hydrogen 


- C - X 

Sltc is more susceptible lor 




!51pS Entry Test Series 





14 . 


15. 


16. 


17. 


18. 


19. 


20 . 


21 . 


22. 


23. 


24. 


25, 


™'“^ h ™ ter 10 

1Jres ^e of ^ of ethyj 



Alkyl Halides 


S 2 moll" ne hat ^ ted? ^ ^ moles of sodium in the 


nz 


Tt 2 ^oC 

Hie ether i 1Sl J tatle 

(a) acidic dlnl -Vu 
it) aqueous 
When C0 2 i s 

hy dr oly 8 J S( the JJ to ^ 

U) propane Uct formed is 


^thesis ls 


S! 1 mo,e of ethane 
,C1) 1 Of butane 

fb) basic 
(d) dry 

niagnesiujn iodide, followed by acid 


jb) propanoic acid 
IdJ propanol 

S! presence of magnesium atom 
Id) all 


fo) propanal 

SrSellTenlof h r r CtiVe due to 

(0 the polarity of 

is reaction can be best cam a 

a Primary alkyl halide ° ut Mth 

(e] tertiary alkyl halide (b! secon daiy alkyl halide 

Elimination bimolecniarr .• M all 

(a) first order kinetics °" S lnvolve 

(c) third order kinetics ^ second order kinetics 

For which mechanism* fh c * . ^ order kinetics 

(a) E1+E2 sle P involved is the same? 

r„\ nrt . e , (b) E2 and Sn2 

10 E 1 and Sn 1 (d] s , , and Ss2 

1 he rate of E 1 reaction depends upon 

{a) the concentration of substrate 

(b) the concentration of nucleophile 

(c) the concentration of substrate as well as nucleophile 

(d) base the concentration of substrate as well as nucleophile 

Alkvl halides are considered to be very reactive compounds towards nucleophile 
because 

(a) they have an electrophilic carbon 

(b) they have an electrophilic carbon & a good leaving group 

(c) they have an electrophilic carbon & a bad leaving group 

(d) they have a nucleophilic carbon & a good leaving group 
Which one of the following species is not a^dectroph.le, 

(a) NHa (d) BF 3 

« one of the following reactants will be required to form straight cha.n 

alcohol by using Grfgnard reagent ^ ketone 
formaldehyde m both a & c 

-«** -> * ta ” d ■*“ " w ™ 8 "“™ 

Which one of the “ ceton e? 

w ^ 

(c) tertiary alcohol mo lecules does 

Which one ol th acetaldehyde 

Orignard reagen ■ car bondioHde 

(a) formaldehyde 


(b) secondary alcohol 

'not 1 form 'afoohol when reacts with 



(c) propanone 


«tpS Entry Test Series 


269 




27 . 


8 . 


3. 


A^yl Halid 


Primary aikyi halides, the halogen atom is attached to a carbon 

furiher attached to how many carbon atoms 
taj two fbj three 

(ej one fdj four 

Ethylene epoxide treated with Grignard s reagent followed by acid hyd r, 

yield 

(a) pitman- alcohol (bj secondary alcohol 

(c) ternary alcohol (d) dihydrlc alcohol 

Jhe best method of preparation of alkyl halides, is a reaction of alcohol ut+t, 

fc) Zn / HCl ' (bj SOCI2 / Pyridine m 

aII ? 13 mj p 0 ' 5 

/"y^. h yides undergo a type of reaction 

L substitution (bj Nucleophilic addition 

[cj ^iiminadon , \x>th a ^ c 

oO% inversion of configuration of molecules take place in a 

t; E - reaction 


wh fch 


°lvsi< 


(C) S, l 


reaction 


fb) E 2 - reaction 
fdj S*2 - reaction 






ALCo hols, phenols 


and ethers 






i»sjk\v 


5 


O. 


V 



Chapter 1 1 


Alcohols, Phenols & Eth efs 


INTRODUCTION H up then it is called aicohoh 

* When H of alkane is replaced by ^ ^ gTOupi then it is called phe no j 

* When the H of benzene ring is re P Ja ‘ through oxygen atom is called ether. 

* The linkage between two carbon atoms r ^ niQ comp0 unds which are mu ., 

* Alcohols, phenols and ethers are i cla ®red as derivatives of water ^ 

closer to water in structure and bent e ■■ ^ q 


O 

JF ■ ■ 

H H 

Water 


0 

+ ■» v 

R H 

Alcohol 


ALCOHOL 


CgHs H 

Phenol 


Alcohol 


R 


Ether 


R 


r - 

Aliphatic 


I 

M >*iohydiic 


1 


1 

Aromatic 

ch 2 oh 


r 


i 


Polyhydric 

Mannitol 

Glycerol 



Benzyl alcohol 


P Alcohol S c Aleohol T°Alcohol 

CHa-CHaGH H^C HjG 

HjC — &COH 


nomenclature 


H,C 



Common or Trivial Names 


■Alky^, ^ to 

(firu 0 , f hyla,cohoi 
C;HsOH ethyl *fcohol 


On“ Cr,n8 ' 8nd *' ve •«* number ,o 

Mention portion of 

"Change the V K 

■ ^ there arc nm "° r ‘ 

usc Prefix diol ^rmT! ’ W(> ' OH 8 rou P£ then 

,hcn fet write down" A* lon8est ctlain 

nnsaluraled hour) ^ of 
ab »ven,lS ndandth ^ follow the 






dy 


Cha 


Pter 1 1 


PHEp 



-^tQNop 
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. w ‘ 833 15 PWiflej 

Water gas compress^ , 
200atm l sed U P to 

: 

450-500°C hy 

■ Methanol v a p ours are 
condensed 


Industrial PrenaraHn™ 


Ethanol by 

fermenution 



" Fermentation js 


carbfiK 7 ' S 3 proccss m w hich 

t h e aci'' m T CoriveTt ' mo alcohol by 
. act, on of enzymes. 

Ihe residue obtained after the 

crystallization of sugar from 

concentrated sugar cane juice is called 
molasses. 

* ^ ^istan, of the units are using 

molasses for the production of 
alcohols 


ETHANOL 


t From starch 

2{C 6 C 10 H 5 ) f> 

Starch 


Diastase 


Yeast 




Malt sugar 

Maltose 

C12H22O-M + H 2 0 yeast * 2 C*HiaO* 

Zymase 

C b H, 2 0 6 — : ► 2C 2 H s — OH + 2C0 2 


Yeast 


* From molasses 


Invertase u _ 

C 12 H 22 Gh + H 2 0 - yeas( * 2C $ H 12 O fl 


C ft HtjOe 

METHANOL 


^^U.2C 2 H s -OH + 2CO ? 


Yeast 


From water gas 

CO + 2H z 

Water gas 


ZnO/Cr 2 0 ; 

450 °C ; 200 atm 


CHsOH 

Methyl alcohol 
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Alcohols 


REACTIVITY OF -OH GROUP . . . sD s UvBn*'— 

• Oxygen atom of the -OH Group in alco o oxygen bond [O -II) are hlghjy 

. The carton oxygen bond (C-O) and hydrogc, 

polarized. atom of alcohol- 

* The negative charge is present on the ax, c 
COMICAL PROPERTIES 

► Alcohols react with other reagen ts in i 

r J } Reactions fn which C-0 bond breaKS, 

[2\ Reactions in which O-H bond bicaK*- breaks 

► The order of reactivity of alcohols when C }0 * 


hvbrtdi^d 


Tertiary 

alcohol 


p Secondary 
alcohol 


Primary 

alcohol 


The order of reactivity of alcohols when O-H bond breaks 


ch,oh 


Primary 

alcohol 


Secondary 

alcohol 


Tertiary 

alcholol 


► Nucleophile breaks C-O !x>nd of alcohol. 

► Attacking electrophile breaks C-H bond of alcohol. 

^ Catalytic oxidation of secondary alcohol in presence of KiCiyCb and HaS0 4+ 
converts it into ketones; while same reaction of tertiary alcohol gives alkenes, 

► On heating with H 2 SG 4 feonej, alcohol changes to alkene. 


REACT IQ MS OF ALCOHOL S 


3C 2 H s OH + PCI 3 — -► 

C 2 H 5 OH + PCU — — * 


C 2 H 5 OH + [Of 
CHj CH — OH + [O] 


ch 3 

CHj 

I 

CH 3 — c— OH + [O] 


CH 3 

C 3 H 5 OH +HCI 


KjCrjQj 

H;SO, 

h 2 so 4 


-> 


KjCtjOt 

H a SO< 



3C ? H 5 CI + HiPQi 

Pbo$phorou$ acid 

CzH 5 CI + HCI + POCl 3 

Phosphorous h oxy inch bride 

CH 3 -CHO + HzO 
CHj- C = o + H 2 0 

ch 3 

+ HjO 

W.CI 0 '? *o 


C z H s OH + CHjCOOH 



CHjCOOCjH, + h 3 Q 





2C 2 H 5 Oh 

C2H5OH + 

Thi 


SOCL 

° n > J blonde 



A| cohols, Phenols & Ethers 


c 2 h 5 oh +hlHa 



5 ^ 4- H.fG 

C?H5GI + SO, 4 HCI 


c iH s 


C!H s OH + 2N a Ethanol 


OH 



““ssnaNaE^a 


c *H s ONa + H . 


1 4 Mg 


\ 


OC,H 


jns 


Tests 


i &ff £ * 4OT 


Lucas Test: 

To the a I coho] add 
concentrated HCI 
and ZnClj 



AND TERTIARY 


Bichromate Test 
(Oxidation) 

To the alcohol add a 
mixture of K 2 Cr 2 0 7 
and concentrated 

h 2 so 4 


Turbidity does not 
appear but on heating 

Thc orange solution 
of K 2 Cts 0 7 becomes 
green and aldehydes 
are produced 


'Con dan alculiols Tertiary alcohols 


I tirbidity appears 
^ftc.r some times 
5 — 10 min 

• he orange solution 
of KjCr^Oi becomes 
green and ketones are 
produced 


I urbidity appears 
immediately 


Solution remains 
orange as on 
dehydration, alkene 
is formed 


DISTINCTION BETWEEN METHANOL auto RTHAum 


Ethanol gives iodoform with iodine in the presence of NaOH. Formation of yellow 
crystals of iodoform (CHh) indicate that the alcohol is ethanol 

G2H5OH + 4 I 2 + 6 NaOH — ► Cm a +HCO 0 Na+ 5 NaI+ 5 H 2 O 

Methanol does not give iodoform test doe to lack of alpha hydrogen 

CH3OH 4l 2 4 NaOH - ^ »» PP { 

USES OF ALCOHOLS 


Ethanol 



It is used as a solvent for fats, oils, P aints 
and varnishes f 

It is used as antifreeze in the radiators ol 

automobiles , , 

It is used for denaturing of alcon 


« it is used as a 

> Solvent 

> Drinking 


> Fuel 

, It is used in pharmaceutical preparations 
. It is used as a preservative for biological 
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phenol 


*** »»«» «• * «" -°" gro ‘"” " may ‘“"' hM •*, 

carbon of benzene ring are called Phenols - 

Carbolic add (Benzeriol) (CeHsOH). It was first obtained from co altar by Rung? in 183^ 





Ofi 



1,2-DJhydnjxy benzene 1.4-Dihydroxy benzene l r 3Dihydroxy benzene 
o-Hydroxyl phenol p hydroxy phenol m -dihydroxy phenol 

(cateelioEji (hydroquin one} 




NO; 


2-Nllrophenol 
O-Nltrophenol 

PREPARATION OF p HF wm 


mMitrophenoJ 



(resorcinol) 

OEi 

NO; 


2 , d , 6- Nltrophenol 

(picric acid) 


Source of jrciitianf 


From chforo benzenefDow’s method) 


Remarks 


, FrUm Sllclium gait of sulphnnir: neirf 


Dow's Process 


• 10% MaOH is used 

- — _ actio n completes in two stpnc 
n rz : — r 


i’hetio; is recovered by distillation 


ONa 


DJ + 10%NaOH J60-C 


Chlorobenzene 

ONa 


I 50 aim 



+ HCJ 


.Q/ + HCI 

Fusion of sodium benzosulphonat 


Sodium 

phoiio.xide 

OH 



NaCl 


SO d Na 


5 Wth Solld hydroxide 





- ■v V' 
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PHXSIS^fBQPggr^ P +NaCI 

Pheno1 

* It is a colourless r 

* Its meltin g poititis 4pp llne : ^liquescent 

* 6 8 5"c Pailngly SOlub 'e In wftS 8 P ° int Sw? CharaCtertStic P henollc ° d ™- 

m temperature but completely soluble above 


REACTIONS OP PHp^Q| 

Phenol shows^voTTr TTr' 

reactions 


a) R “ r/r,ON BiiiHni inir'’ ~ 


He marks 




+ NaOH 


+ H,0 



SodtUTTl 

phenoxide 


Zn (dust) dislillatl °" 



+ ZnO 


Benzene 


Reaction 


Nitration 


Sulphonation 

Halogcnation 

Hydrogenation, 

Reaction with 

formaldehyde 


p IffiN OLD^TOBTOZETORlNG 

mixture ofo-and p 

nitroohenol with dtl, HNO) 

At higher temperature, the product is pime ae.d with 

^^^SiT c alled sulphonanon a rmxture~ 
Introduction °f HSOa « « p 



o 
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Alcohofs, Phenols & Eth er 


OH 


OH 


OH 


2 (Q) + 2 HNO^jih 

Phenol 


2FC 



N 0 2 


o-nitro 

phenol 



OH 


OH 


p-HfTQph Cno , 


jQj + 3HNO w „„ t . 

Phenol 


heal 

) — > 



+ 3H*G 



OH 


OH 


+ 2HjSOj 


n-wc 



so 3 h 


o-phejiol 
su [phonic acid 




OH 


SO^H 

p-pheno] 
sulphonic acid 


HjO 


Phenol 

OH 



Br 


+ 3HBr 



OH 


ETHERS 



H 

H 


CycJohcxanoj 


aiyi gr ° ups are cSTther*" WhlCh an “WRn at om ta bond 

r ‘0-Hj e ' u> two alkyi groups or 




others) 




* 


lit 


W QMEWCI^ ' O ^. 9 ^ 61 " 1 1 



Alcohols, Phenols & Ethers 



pRE PA RATlQ Nnp 

1, By Williamson's synthn , 

CNjCHjOH + 2N a 

CjH s ONa + CHjCHjBr 

2 . Condensation of alcohols 

HjS0 4 


2CH 3 CH ? Q Na + 


+ Hi 


° H f 1 HjOCHjCH, + NaBr 

dwhy\ c ihcr 


CjH 5 OH + G 2 H 5 OH 


C 2 Hs 


140°C 


C 3 Hj- 

(dlethyt ether) 


o + h 2 o 


3. Reaction of alkyl halide and Ag.Q 


2C 2 H 5 CI + Ag 2 0 


heat 


C^HsOCaH^ + 2AgCI 


CHEMICAL REACTIVITY OF RTHTCR 
Reaction with acid 

R- R^_ 

O + HBr > OH + Br" 

Stronger acid 


R, 

R- 


0+ HI 


OH + r 


R 


0*— H + I 


ROH + Rl 


COMPARISON OF KJYSICALPSQffiKES§ 



AUohol 



Solubility in water 

Volatile 
Hydrogen binding. 


Soluble 

Volatile 

Present 


Phenol 


- sparingly soluble at 

' — 

— " Prcierit 


Ether 


Slightly soluble 
M ore Volatile 

Absent 
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6 . 


Chapter 1 1 


Alcohols, Phenols & Ethers 


PRACTICE 



. -is ben^l alcohol? 

HTtich one of the MQofflng *s teniit« 0 - ^cHfGHh 

ia) C*H*OH fji QjHjCOOH 

fr) CfiHjCHjOH _ lact ic acid? 

Which one of the following Is also \aio\ * ^ hydroxy propanoic acid 

fa) 3-Hydroxy propanoic acid , 3-hydrcwy butanoic acid 

(c) 2 -hydroxy butanoic acid ^ ^ 

Which one of ihe following is also fciimvTi as a . h ^ but anedioic acid 
(a) 2 ,3 -dihydroxy butane 1.4-dJofc acid • M bu:all0 ic acid 

id 2,3-dihydroxy butanoic acid ( m me presence 0 f ZnO+CnO, 

Water gas heated at 450-'C and 200 atm pn- - 

will produce 

fa)' methanal f b) me chan o 1 

(c) carbonic acid fd) methane 

The residue obtained after the crystallization gE sugar from concentrated sugar 
cane juice is called 

fa) Mother liquor fb) Filterate 

(c) Extract (d) Molasses 

The formula of starch is 

fa) CiaHaOn (b) CsHMs 

fc) (CsHmObJu (d) CsHiaOs 

I ne process of fermentation of starch involve many enzymes, the sequence of 
enzymes used are 


8 . 

9. 

10 . 

IL 


{aj Diastase -maltase-zvmase 

■** 

fc) Maltase- diastase -zymase 
The rectified spirit contains 
fa) 12% alcohol 
fc) 95% alcohol 
KjCrjO^/HaStfo generate 
fa] Oxygen 

(c) Nascent oxygenfOj 

The oxidation of isopropyl alcohol will 

fa) Propane 

fc) Propanone 

Which alcohol will undergo eiiminado 
of acidic potassium dichromate? 
fa) Primary' alcohol 
fc) Tertiary alcohol 


fb) Zymase-maltase-diastase 
(d) Diastase-zymase -maltase 

fb) 90% alcohol 

(d) 100% alcohol t j 

fb) Hydrogen 

fd) Nascent hydrogen [H] 
yield 

fb) Propanol 
(d) Propanoic acid 

eacdon to give alkene in the presence 

<b) Secondaiy alcohol 
fd) All of above 













13 . 


14 , 


15 . 


16 . 


17. 


18 . 


19 , 


20 . 


21 . 


22. 


23, 


24 . 





SSS25 Sssg* *■“■’ ■— — - 

(a)C 2 H 5 OH ‘ *^knw£VL ^ ^ S w «*»*«• <«*, 

1.A 1S.U.9- ■ 


fcj CgH s OH 

The given dis sociaUori 
[a) Alcohol n 

(c) Water 

Heating phenol with 7 „ 
(aj Benzene 

(c) Phenoxide 


WU1 yield 


^ bv tK J Co *e Hr i CaCl; 

and hydrous 2nd 

w h 2 co 2 c acid? 

Wf H a P0 :i 

* A«ttc «£ 

^ Phenol 



M 1 .3,5-tiinitro be„*ne »*££5i ^ * 

Freating phenol with formaldehvH (d) P-nltrophenol 
Bakellte. The process f™JP“ hydc ln ^ presence „ f a , 

(a) oxidation ° 1Vtd ls ° f dllMe baSe 

(c) condensation polymerization S eUmina,ion 

Which compound shows hydrogen ixJ„L U ° Bal ******** 

UU f 

(c) CHoOCHa ^ ^ 5C1 

n t L._, t , fd) CsHsOH 

Ethanol can be converted into ethanoic acid by 
(a] Hydrogenation 
fc) Oxidation 

Methyl alcohol is not used 
(aj As a solvent 
fc) As a substitute for petrol 
Methanol can be obtained from 
faj water gas 


(bl Hydration 
(d) Fermentation 

(b) As an antifreezing agent 
(d) For denaturing of ethyl alcohol 

(b) destructive distillation of wood 
Id) all 


(c) methane w — 

An alcohol which can be prepared by fermentation is 

(a) CHaOH M CsH70f | 

fc) PH _ PH — PH (d) CfiHjOH 

Absolute alcohol Is obtained when rectified spirit is o-eaied with 

SSo 3 

Stefioho, reacts with phosphorous 

alkyl halides yj aftynes 

t c ) alkanes 
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27 . 


28 . 


29 , 


30 . 


Chapter 11 

Phenol was Isolated by Runge from 
Ca) vegetable oil fb) coaltar 

(c) wood (d) none of these 

Which one of the following compound does not have - 01 1 group 
(a) ethylene glycol tb) glycerol 

(c) picric acid (d) ethyl acetate 

The hydrogenation of phenol in the presence of Ni and heat gives 
(a) cyclohexane (b) n - hexane 

(c} 1 - hexanol fd) cyclohexanol 

Ethers show functional group isomerism with 
[a) aldehydes (bj ketones, 

fc) alcohols (d) carboxylic acid 

Ethanol and methanol can be distinguished by a 
fa) Iodoform test (b) Lucas test 

[cj Benedicts" test (d) Tollens test 

Which one of the following alcohol has greater boiling point 
fa) ethanol (b) ethylene glycol 

(c) glycerol (d) methanol 
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Chapter 12 


CARBONYL COMPOUNDS 


Aldehydes & Ketones 


o 

fl 


The organic compounds which contain carbonyl functional group f - C - Jin their 
molecules are called carbonyl functional group compounds, 

* In a carbonyl group, a carbon atom is bonded to oxygen with a double bond 

* The homologous series of both aldehydes and ketones have the general formula 

CnHanO 

* Aldehydes and Ketones are carbonyl compounds 

Aldehydes 

* In Aldehydes, the carbonyl group is bonded to at least one hydrogen atom, and 
so it occurs at the end of the chain. 

O 


fl 

* An Aldehyde can be represented by the general formula, C -H 

Ketones 

* In Ketones, the carbonyl group is bonded to two carbon atoms, and so it occur* 

within a chain. urs 

* A ketone may be represented by the general formula 

iOi 

II 

■ R- C -R 

NOMENCl^TtfRE 

Aldehyde 


Trivial name 


I he common names of aldehydes are 
obtained from the common names of 
carboxylic acids containing the same 
number of carbon atoms. The ending ~ic 
acid in the common name of the acid is 
replaced by the word aldehyde. 


Ketone 


* The a J ky I rad ica 1 a 1 pha bet teal (y prefix to 
I the ketone. 

* IT both radical are same then use di with 
alkyl radical and are symmetric ketones. 

* If both alkyl groups are different called 
Ltnsymmciric or mixed ketones. 


HP AC RULE 


Select longest chain containing -CTJOgroup 

C of aldehyde will get number 1 which is 
usually not written 

Write down the position of substitute and 
name alphabetically 

Jteplacc the L "e" of a 1 if am* by “ar 


H PACRULe 


’ tToup l0ngeS ' Ch3m contalmn e carbonyl 

substitutes aKeticaiiy 11 ^ nt 
* r| H-" position of carbonyl stolid is 
P^^tothcaikanonc P1S 

w| , h „ one „ 


OCCURRENCE 

Aldehydes and ketones are present 

Examples 1 ,U In marl V naturally occurring 

• is in mos t of the sugars ' ' ° ,ni> ° U,ldS ' 
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Aldehydes & Ketones 


^sd2, hapt6r l2 ^ 

SSto * an< * fi®* consuuJJJU _ 

8 °' 1P ,s P re sent i n c * nillnber of essential oils used as 

PREPARATION OP aT C# "**®r a nd m „ mv 

Formaldehyde ^^®®HS5gs thone 


'ton oxide^olybden^^ * 5? 
catalyst at 5(Mri r m or S ii VeT 


Laboratory Method 

2 CH a OH + o 3 

Industrial Method 

2CH 3 OH + o 2 


ssSr 

-s»”wr " 



Formal in 


Acetaldehyde 


(H COO) 2 Ca — ^ HCHO+CaCO 


2HCHQ +2h 2 0 

500^ A mixture of 40% 

TZTTTTr^ ?uruA , formaldehyde, S% methyl 

r«0. H 2HCHO + 2H ? 0 alcohol and S2V. water 


Laboratory method 


* By oxidation of ethyl alcohol with acidified 
sodium dichromate 

By dry- distillation ot mixture of calei uni salt 
of formic acid and acetic acid 


■ Laboratory Method 

2CH 3 CH 2 OH +[0] 

O 

ii 

CHj— C-O 

O Ca + 

II / 

ch 3 — C-O 

• Industrial Method 

2CH2 =CHj + 0 2 


Na;CrjO^-K;SOj 

0 

II 

H-C-0 

\ 

0 Ca 

II / 

H-C-0 


PdCli*CuC], 


111 dll St rial nut hud 


By oxidation of ethylene usin^ palladium 
chloride catalyst with cupric- chloride as 
promoter 


2 CH 3 CHG + 2H;0 


Htai 


■>2CH 3 CHO + 2CaCOj 


HjO 


2CH 3 CHO 


REACTIVITY OF CAR B Q. W YL GRQtg 

Bo ih carbon and oxygen are sp* hybridized 
Reactivity of carbonyl group is c ue ^ 
polarity of carbon and oxygen, _ ^ q 



6+ 

C-0 
2.5 3.5 

E + Nu" 
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Remarks 


Detail of reaction 


Base catalyzed 
reaction 
mechanism 


Addition of 
hydrogen cyanide 


Addition of 
Gri guard's 
reagent 


2SI 1 "' rea ^ 

■ Base reacts with reagent and releases phllt 

--7-f^^J^duced caned^yanohydrins " ~ ' ji 

. On reaction with aqueous acid, cyanohydrin changes into 

carboxylic acid , . , , 

- This r — ™ ig ”^ ri fof the ^ -nltl(:sls 01 “-hynroxy acid 
Grignard reagenfc add to aldehydes and ketones to form adducts 
which on hydrolysis wiih a dilute mineral acid (UC I, nj give 
alcohols. 


H 


Addition of 
sodium bisulphite 


White ppt. of sodium bisulphite product is produced 
■ On heating, bisulphite product again regenerates into aldehyde or 
ketone 

• This reaction is used to separate carbonyl compound from non 
carbonyl compounds such as alcohols, 


Aided condensation 
reaction 


Cannizzaro's 

reaction 


Halo form reaction 


* The reaction in which, two aldehydes, two ketones and aldehvdiT 
and ketones react in presence of base to give 

a aydroxy aldehyde or ketone is called adol condensation 
n fcijchanism involve carbanion 

* It is a self oxidation reduction reaction 

* Oxidized product is salt of an acid 

■ Reduced product is alcohol 

Jjteacrn m is carried al 50% NaOH eeha n.il at room temperature. 

■ Acetaldehyde, ethanol, methyl ketones and isopropyl alcohol 
undergo such reaction 

reaction is used to distinguish between methyl ketone from 


other ketones 


• Iodolorm is yellow crystalline solid 
■ t also distinguishes methanol from ethanol 


- ■It also distinguishes firctn I rl r fi i t r 

Acid catalysed ^^roton combines wiOuS^^^^— 3 ~ ^ 

~ L eharS y ^ and 


Addition of 
ammonia 
derivative 


■ carb onyl carbon. 



| Addition of alcohol 


■ Reaction of afdehvdpr nr ^^ination reaction 

. ;'' ha r nal “ iw or propanoneoximf ' ll hydrox y lamine g' ves 
un faction with nh^rtvlK a 

— ^hcny|-hydrEi7 rtn p * razme carbonyl compounds give 

* ^ dr0 8enatioiTofaid^hTTT _ _ , 

• **>’” l,n “ ^>, ‘ kM a " i •“ of 

1 

same ^ > n n P re scnce of Pd ( Pi T Ni and 

™ ceta] is prodii^fir^ 

Thh'reec, 0 ^ rMct un ^r these ’ alcohol lm 

-^aaS!lila|so used , ' “ Virions, 

-^S^iotUij- aldehyde group. 
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Aldehydes & Ketones 


H 


O 

If 


Fonuaid 


cyanohydrin 


H C ~~ CH a + Hcn NaQj/HCl 


OH 


H-c 

1 


ch 3 


o 

II 

CH a — C— CH 3 + HCN NiCN/HCI 


O 

II 

— H + NaHSO, 


CN 

Acetaldehyde cyanohydrin 

OH 


CH 3 - C - CHj 

I 

CN 

Acetone cyanohydrin 

OH 

H-C- H 


O 

If 

CH f C— H + NaHS0 3 


SOjNa 

Bisulphite product 

OH 


O 

II 

CH 3 - C— CH 3 + NaHSOa 


■> CHa - C— H 


S0 3 Na 

Bisulphite product 

OH 

I 

•> CHj-C-CH, 




DOL CONDENSATION 


CH, — CHO + CH a — CHO 


Hh Canal 


Ef lia na I 


S 0 3 Na 

Bisulphite product 

H 

CH,-C-CHi-CHO + H z O 

OH 

Aidol (3 hydroxy btitanal) 






top >tudy| 



T|chapter12 



1 

' 'W. 



Aldehydes s Ke,^ 


H 

I 


CH 3 -CH0 + C 2 H s -CHO 
EtiEanaE Ptop*n*\ 


dll. HtON_ 


CjHs - C- CH -CHO + HgO 

I I 

OH CNs 

Adduct (3- hydros y 2-methyl puntanal) 

CHj 

I 

CH a — COCHj + CH J -COCH ] -^-CH 3 -C -GHr- COCHj + HjO 

Propan One Props none 

A Idol (4- hydroxy 4- methyl par. one) 


CANNIZZARO REACTION 


. — (§r cMK , (qt ch '° h 

Benzaldehyde Potassium Benzoate Benzyl 

alcohol 

2HCHO + conc-NaOH > CH a OH + HCOONa 


HALO FORM REACTION 


CHjCHO + 3b + 4NaQH 
CH 3 OCH 3 + 3b + 4NaOH 


* CHb + HCOONa + 3NaI + 3H 2 0 
> CHI 3 + CH 3 COONa + 3NaI + 3H a O 


ACID CATALYZED ADDITION REACTIONS 


3HCHO 


dil Hjso* 


H 


C 

1 

H 


H-C-H H - C- h 


Metaformaldehydt 





lX, 



Pterl2 

CH 3 CfHO + ju(j 

H* 



ch ’-c - CH 3 + nh , H* 


CH 3 --C-CH 3 + c 


bHjHNmh. 


^Idehydes & Ketones 


Ko- Ni3r /H 


\ 


CH, 


H ? 0 


ktHangJoj^ 


me 


ho-n«c( CH ‘ 

0H a 

Propanone ojci mc 


+ NjO 


H* 


CH 

c eH 5 HN— n = c / 1 

, \ H 

Propanonc plKnyll lytWni . 1 


CHaOHO * C b H 5 HNM H j ^ C t H s HN~ N = c / H 


+ h 2 o 


CH; 

Ethamal phenylhydrazone 


+ HjO 


CH^COCH, + H ? NNH 5 — 


CH,CHO + H 2 NNH 3 


O 

Jl 

h-c-h 


O 

If 

CNr C — H 


H + 


NaBH, 


water 


H 2 N-N*C^ 


CH a 


CH 3 


NaBfi, 


Water 


Acetone hydrazone 


h 2 n-n=c^ 


CHj 


H 


Acetaldehyde bydrazone 

H 


H-CH -OH 


H 


CHrCH-OH 


+ H 2 0 


+ H a O 
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CH 3 -C “CH 3 


NaBHi 

"wii'cT 



Aldehydes & 


O 

II 

CH 3 -C^CH 3 + H z 

O 

If 

ch 3 ~c-h + h 2 

0 

II 

H— C—H + H ? 


CH 3 


PlP [orNi ^ GH^-CH — OH 


H 


pd - P[<>rNi ^ CH-CH-OH 


Pd, Pc or Mi 


->• ch 3 — OH 


CHjCHO + 2CjH s OH ^ ^ KCI ■, 




OCjHj 

I 

CH 3 -C — H + H?0 
I 

OCjH 5 

2,1-dieEhoxyeLhane 


O 

II 

CH — C — H + [O] 


K 2 Cr 2 0 T i HjSO- 


o 

A 


CH 3 “^C— OH 


o 

V 


o 

C 2 Hr" C“- H + fOl - K;( r:0: ~ ?ljSo < , I 

11 C 2 H s -C-OH 

0 

1 o 

CH 3 -C -€H 3 + 3[0] If 

CH * c — oh + hcooh 

o 

If O 

CH 3 ~C -C 2 H s + II ? 

-OH,-c- 0(u « 


OH 





Chapter! o 

mssmsmss ^ r s^^ 



Aldehyde 


—^PCH^fDs 


Aldehydes & Ketont 


RcdlJCtl0n gi^grirnTry - 

Oxidation gives 
of carbon atoms 


of carbon atom s 

They give siker mirrorwT^— 
reagent Wl th Toi] en ’ s 


I hey reduce FehimnW^r: ____ 

ppl. of Cu-,0 j s obtain^ n and bnc ^ red 

They reduce the^BeneSTrT^TT - - . _ _ 

brick red precipitate afr„.n u 1011 and give 

.Aldehyde s polymerize readily 


These react wh hal^ho] form 

I .“I ,“k M Ji. A • i II Ml 


■ ' ’ a'-CUU'i 

These do not react with sodinml^n^^ 


ri^|~^Hlgg TOridary alcohols 

^S^ g5mlle ' 

n 1 £ lVe& silver mirror test 


solution" 






They d on i restore the colour of schiffF 
reagent 


.These do noi react with alrnhni 


(a) 

(f) 


These react with sodium iiitroprusside 
.produces wine red or orange red colour 


(Hi) 


(tv) 

tv) 


Uses of Fomaldehyde 

It. is used in tfie manufacture of resin « litre , 

such as bake life. kk ur ea-formaldehycle and plasties 

!! iS l« d ln the manu facture of d yes such as indigo, para-rosaniline, etc 
Its 40% aqueous solution called formalin Is used as an antisepti 
disinfectant, a germicide, a fungicide and for preserving animal specimen 
sterlising surgical instruments. 


^4VMi«VVUAilL| M £L IU£ 1 

sterllsing surgical instruments. 

It is used as a decolourising agent in vat dyeing. 
It is used in the silvering of mirrors. 

It in % 1 jH -* I n If! **% iTl” JTk A 1 l"/\f 


[vi) 

(vii) 


the silvering of mirrors. 

It is used in making medicine urotropine used as a urinary antiseptic 
used in making formamint (formaldehyde + lactose) used as throat 

nrf#=»« 


It is 


(viii) 


lozenges. 

It is used in the processing of anti- polio vaccine, 


(b) 

(i) 


(iii) 


(iv) 

(v) 
|vi) 


of aortic acid. ac® : „h^nd e n -buunol «*» 

2-ethyl- 1 -hexanol, vinyl acetate, paraldehyde. eU^lacetate etc 

It i= u-d to mak. CWon,i hydr 

^ emlS ^r C Sth used as hypnotic drugs — rthanol ««a™ 

is used as a slug poison- , ^^tions. 

It is used as an antiseptic inhalant in nasal m 

It is used in silvering of mirrors. 0ie uc dmgs. 

It is used to make phenolic resms and sy 




Trivia] name of the following compound is 

O 


HjC-C - CH-CH, 

CH) 

fa) Me thy 1-n propyl ketone (b) Dimethyl ethyl ketone 

ic) Methyl nco- propyl ketone (d) Methyl isopropyl ketone 

Which of the following substance produce acetaldehyde on dry distillation? 

fa) tCFhCOOhCa (b) (HCOOfeCa 

(c) both (a) and (b) [d) none 

Which of the following will have the highest boiling point? 

fa) methanal (b) etlianal 

(c) propanal (cl] hexane nc 

Which ol the following reaction is not shown by ketones? 

fa) reaction with HCN 

(b) reaction with NaHSCb 

(c) reaction with 2 A dinitrophenyl hydrazine 
fd) reaction with Fehling solution 

1 lie carbon atom ol carbonyl group is 

(a) sp hybridized n-a i u. 

(O sps hybridized f hybridized 

Which of the following substance W) . Sp h 0* ridtaed 
(a) acetaldehvde ' ’ does not give iodoform test? 

(cj methyl alcohol ethy] alcohol 

Formalin is % c n i ]Thv ^ r r d acetone 

■ tl0n oi formaldehyde in water 

(b) 20% 

(d) 60% 


following aldehydes XwT rapid 

acetaldehyde 


reaction with sodiu 


(a) 10% 

(c) 40% 

Which of the 

nitroprusside? 

(a) formaldehyde 
(c) benzaldehyde 

Acetone reacts with HCN to f„™ [d) acetone 

(a) electrophilic addition * 3 C ^oh y drin. It is an exam . , 

(c) nucleophilic addition < b ) electrophilic . ° f 

2sss 

SSSSg; e g ? , -ei voh 

(a) CHsCHO 1 ^Pounds will react with 7^ if n0t P 0Sslbl e 

<W C™ -Sent? 

,dl C «-<£3U, 


(cj CH3-COOH 
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13. 


14, 


15. 


J 6. 


17. 


18. 


19. 


20. 


21 


22 , 


23. 


24, 


25. 


26, 


27. 


JVvv'\V 



Aldehydes & Ketones 


Chaptgf *1 o 

Which of the fon ^ 

nucleophile reactirl!^ 

(c) oxidation * ' J,tlo n s "" 1 

Cannizzaro's reacts (b) Polymeri^^ aldeh >' dp and ketone? 

S SSS • 1 ss a 

Jasa^M. 

StonS 5 ”*** SJSS aldeb >' d « and ketones? 

Ketones are co mDarat . , LI ‘ uen s reagent 

.a) alkyl groups axe eler-t ’ l£ss reactive than t?5 d ‘ ct s rea gent 
(c) both (a) &{ b ) ectron donating (bu t aehdye ' It is due to 
Which of the follovLrin rt „ S Stenc hindrance 

(a) formaldehyde ® d ° not ® ive aldol cJidenLtlor 

! tkSSX'T"* fi 23ST“” 

w ,» ls «■ « « - 

spSKSS'i 53S sar* 

lal formamint otnbmed to produce throat lozenges named as 

fc) aidomint fa) lactomint 

Which of the following ic r^t o - ^ formalaetose 

(aj formation of phenolic resins^ ° 

fc) antiseptic inhalant - £{ [ 0rraa JJ° n of ™rroi 

Formula of haloform is d forinatlon of fbx ^ t lunges 

!c) CHX X Cb) 0X4 

lcJ [dJCHaX 

ormaldehyde condenses with phenol in the presence of dilute HsSOg to yield 

f;aj Nylon 66 fb) urotr opine 

(c) Aniline formaldehyde plastic (d) Bakellte 

Formalin consists of mixture of formaldehyde, methyl alcohol and water. 

Percentage of water in it is 

fa) 60% [b) 50% 

fc) 52% (d) 8 % 

Which of the following will not give addition reaction with NaHSGa 

fal HCHO fa) CHaCHO 

r I f T t-j pti CHO fd) None of the above 

On beltm/aldehydes with Fehling's solution we get a precipitate whose colour is 
| a j Shriek red 

fa) yellow the empirical formula CH 2 0 and reacts 

Which of the following compounds has tne e i 

with sodium hydroxide? ^ ethanol 

(a) carbonic acid f d j metbanoic acid 

(c) acetic acid general formula for homologous senes 

Aldehyde and ketone have sa fi p,j CnHsn 


(a) C„ H-inOz,] 
fa} CnHanO . . .:^pc 

Oxidation of primary alcobo g 

fa) Ketone 

fa) AJkene then -COOH 


(d) Ciil hnOrrl 

(h) Aldehyde 
(d) Ester 









29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 


39. 


10, 



Aldehydes & Ket 0nfi , 


Chapter'll using paii^! 

Ethanai is prepared Indus ^ promoter 
chloride as catalyst and — — - — fb) CU2CI2 

(a) PdCla (d) FbCh 

to CuCh re catalysed 

Nucleophilic addition react el 1 ^ Base 

(a) Acid (d) None 

to Both a and b _ . . add hydrolysis yields 

/f. t rli nil 


Acetaldehyde cyanohydrin on 
(a] Tartaric acid 
fc) Lactic acid 

Acetal on acid hydrolysis generates 

fa] Alcohol 
fcj Both a & b 

Which one exhibits aldol condensation 

(a) HCHO 
(c) CI3CCHO 


fb} Propanoic acid 
(d) Valeric acid 

fb) Ketone 

(d) None of the above 

(b) CsHsCHO 
(d) CH3COCH3 


fd) All 

(bj S° alcohol 
(d) Not possible 

fb) H + 

WJH- 


For aldol condensation the conditions necessary 
(a) a-C fb) a-H 

(c) Basic medium 
Aldehydes are reduced to 
[a) P° alcohol 
(c) T° alcohol 

Tetrahydroborate ion is the source of 
fa) proton 

(cj both a & b j x 

Which of the following is a symmetrical ketone 
(a) 3- hexanone fb) acetone 

to ^j ta 5i? ne ^ (d) 2- pentanone 

pry disnllaticm 0 f calcium acetate results in the formation of 

r £™t'y hyde M acetaldehyde 

In h^t? an , e 1 (d) acetone 

fai?nrr P r rea . etlon of carbonyl compound the catalyst 
(a increases the nucleophilic character of reagent 

(cl ac^cT a S^£^^° fCarfeMyl com P° ur| d 
(d) both a and b 

sr' 0 '* re ”“” a. trasfer of 

(a) hydrogen ion 
(c) oxide ion hydride ion 

lodofonn test can be used to dicti™ . , ( ? J ,15et hoxlde ion 
(a) ethanol and methanol Anguish between 

(0 acetone and diethyl ketone acetaldehyde and methanal 

10) all of the above 


.from complex 










*0 


■> 


£ 
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Carboxylic A cj 


Chapter 1 3 

Uinlnx-OOOH as * funcUo.xal group are called carboxyl 

actrf h fCarb from caiHbonvl and ox >1 fronm hydroxy 

• Their general formula is R-COOH 

Nomenclature 




| CHjCOdH 

| Acetic acid ..1 

.[OWT^-C QQH 

Propionic *f?d 

CH.-air-CHy-OOOH 

Butync aetd 

CHi-CHOOOH 

L CH, 

Is&^utync *ad 


\iV\r\tmt 


Methinoic acid 


fcthano ic acid 




fYt^jn-oic acid 


B Lit J note acid 


:-n>cth> ] propanoic acid 


jk^i r lpf trm ill rrjcikui 


Remark* 


from pilmirv akvkah ' ,nc "‘ " ng agent 

& iMritidn * ln “* “f *Mrh> 4 *e, roller. 's reagent is used as oxidizing 

— _ i agent _ ^ 

F r Compound* w* -C-N are mtnle alkyl mtnlcs on boilinc' 

r*m alk.vl niinfr * uh mineral icids or alkalis yields corresponding "** 

kjjrfoovyhe acid 


^rflfn C*rljjnard*t 
rragrar 


*H by drt>h \h of erf m 


" 1 ° T *y JCC 14 used for suspension of RMgX 

• Hy passing : < 0 ; through ethereal solution ol'G.R followed 
by acid hydrolysis JW ™ 


OiJdaMvf dr»i|t 
■ Ikrnr 


1 T !* k>J Wllh concentrated solution of NaOH v 75 d 

■ ^ ch pves free carhos^icae^withjta 




1. From primary alcohols and aldehydes 

R-ch,-oh MO,-^ 2 r-cho 

2 From allcyj nitrtJe 

R^-C"*/ + H 3 0 


is ,1<ed f[,r «omp[e 2 -butene 

JuhnjjtMnO, .s used as b reakage of double hood 




R— COOH 


M«rOH 


3, From Gri^rtartf reagent 


R— Mg— -X + 0 & C s o 

Caibon dioxide 


r ^CQOH + 


NH 3 


ether 


0 = C - OMgX 

H.cr 

R I 

1 * 

C ~ OH + Mg / X 




* 



— _ JChapter 1 o 

4. Bythehy drol ^ Sof ^!4 

0 

R-C-OR' + NaOH 



Carboxylic Acid? 


o 

n 


o 

ll 


R ~ C '°Na + R’OH 


R-C-ONa + HCI 
r-ch = ch-r , i|0] 


o 

II 


R " C ~OH + NaCI 


_KMnO i jm- 

PHYSICIAL PROPERTY. 1 2R " C00H 

Smell ~ 

C, to C, have pungent smell and C, to r u 

Snh.WHtv ' ^ eunpleasantsniclL 


„ a . lltt ««yjca5ani smell . " 

Solubility lr hydrogen h 

C : to C 4 are veiy soluble in water rin _ , ™ n ' ll>l£,r sl 

solubility in water decreases with the , n hydn * en bonding. The V'"* 

toe mcreas e in molecular mass 

Roilinff Point 


Acetic acid has 3 
cyclic dimmer 
structure due to 
intermolecular 
hydrogen bonding 
non polar solvents 


llidSS. 

Boiling Point 

The boiling points of carboxylic acids ...... 

bonding. latively high due to intermolecular hydr 


HCOOH 
373K (100°C) 


CH 3 COOH < 

391fC(llg“C) 


CjH s COOH 

424K(I41 c C) 


Melting Point 

I he melting points of carboxylic acids increase irregularly with molecular mass. Tl 
melting points of carboxylic acids containing even number of carbon atom are high 
than the next lower and higher odd members. 


CH3CH2COOH, < CH 3 CH 2 CH 2 COOH 
25 IK (-22°C) 267K (-6°C) 


CH3CH3CH2CH aCOO 1 1 
237K (-36*01 


REA CTIVITY OF CARBOXYL GROUP 

* Carbonyl group is electron withdrawing it increases the polarity of -OH, 

* The -OH group of carboxylic acid is more active In chemical reactions thar 

those of alcohols. 


Types of reaction , , 

1 Reaction in which H of carboxylic acid placed. 

* Reaction in which -OH oi carboxy ic ac 

* Reaction involving carboxylic group as w 
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KJ Chapter 13 

CHEMICAL PROPERTIES OF CAK _B OXYLL — — 


Carboxylic Acid, 


Reactions invnhlng^H 


r carboxyl icodd 


Salt formation 


— .. uTn irtinlaces the H of carboxylic add 

i" A,ka! " form sa amc resu |t with effervescence of CO> 


Reactions involving 


f '”^i. J ndH^ l .hc 3 rhc>Nv;.c ;1 cid 


iinulving -OH S«r u P of esnbosylic acid 


Formation of acid halide 


OH group is replaced by X group 


Ester formation 


- OH group is replaced by alkoxy radical 

L Reaction irreversible 

■ g r inn is. aCi d catal V zed 


Formation of amide 


■ With NH, form ammonium salt on dehydration yield acid 
amide. 

Amides are v ery stable compound 


Forma non of acid anhydride j* P+Q$ works as dciiv drawing agent 


Fanial Reduciion of carboxylic 
add to alcohol 


(. omp lei e Reduction of earboxv lie 
acid to alkanes 


Reaction** involving carboxyl group 


Reduction of carboxylic group is very difficult 
Strong reducing agent like LiAlH 4 is used 
■ Reducing agents which arc used in aldehydes or ketones cannot 
be used 


A CETIC AC in 

* Its dilute solution is called vinegar, (6-10 %} 

* In combined form ii is present in the form 
of ester. 

• It was first of all derived from vinegar 

• In free form it occurs in a number of fruit 
juices, which have undergone fermentation. 

PREPARATION OF ACRTrr .rm 


Laboratory scale 


■ Reduction is earned out in the presence of red phosphorus and 
HI forms alkane 


A my I acetate 
Isobutyl formate 
Benzyl acetate 
Ethyl butyrate 
Amyl butyrate 
( Octyl acetate 


Flavour 


Banana 

Raspberry 

Jasmine 

Pineapple 

Apricot 

Orange 



Oxidation of C<HjGH 1 " ^ >llute H : SQ 4 is used, 

^Ji fr'sjjcmldehvJv ii f onfled whi . 

■ HU n ),„ ,f then convert n m j r 1ril1 


Hydrolysis of CH-.CN 


From acetylene 


Oxidation of ethanol 



which m . 

^ ^ratysis a i yes f h.cwwj 
ucst source to prepare Ch'cooh 

■aaaaaa^^m^^. 




as 


using V\0 } as 




( 1 ) 


( 2 ) 


By the owdaaon of , 

• Vi alcohol or a 

r ace ‘aldehy de 

CH, CHj-OH + [oj-!i££^ 

*SgT"^ Ch >~CHo — 121 


By the hydrolysis of 


c Hj-GDGH 


meth yl nitrile 


GH 3 -CN ^iLii£L 

HjO 

Industrial prepay 


CO- 


NK 


HjOvk f 


CH S - COOH + NH/ 


|1) Acetylene 


hc = ch c 

i‘*h&so 4 s CH — OH 



CHr- COOH 


121 By the oxidation of ethyl aIco hot 

o 

CH-CH-H + [0] Ji^A/H.so, H 

q CH^ C — H + HjO 

If ° 

CHj^- C~* H + [OJ _ K ? Cr -A' • H?So< j ^ 


CHj -C - OH 


PHYSICAL CHAR ACTERISTirfi 


Properties 

Description 

1 Colour, taste and odour 

Colourless, sour taste, strong vinegar odour 

| Melting point, solidifying 
i teniperafure 

16.5*0 is MP, below i6,5 Q C it .solidify (called glacial 
acetic acid) 

_Boiling point 

1 1 8°C 

Specific gravity 

1.0 gm/cm J 

Solubility 

Soluble in ether and alcohol 

Existence 

Dimer 

l T ses 

Description 

1 C hemical industry 

Dye stuffs, perfumes, rayon* rubber, copper acetate used in 

paint 

t/^od industry 

Ingredients of food pickles etc 

~ ” T 

Medical sciences 

Preparation of lead acetate for fracture and b u rns & 
aluminum acetate used as antiseptic 
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Carboxylic Acids 


— - - — n '- 

AMINO ACIDS md carboxylic group are called amino 

The compounds containing both amino grot] 

aC 1 C l S ' a-carbon => to which carboxyl group^aUacbo ci 

( 3 -carfaon => to which a-carbon is ^ 

y-carbon =i> to which p-carbon is * , re CiX \\cd essential amino acid, 

* Those that cannot be synthesized in ou - r -died non-essential amino acid 

* Those that can be synthesized in our body are cauea 


TYPES OF AMINO ACID 

On basis of position of amino group 


a-amihb add 


Amino group is attached to 
a-carbon 

eg Glycine, analieie 


B-amino acid 


Amino acid group is attached 
to (3-carbon 

c.g. 3-aminopropionic acid. 3- 
aimnobutyric acid 


y- amino acid 


i*\JJJILLU QVIU JO tO 

y-carbon 

c.gA-aminobutyric acid 


Name 

Nature 

Abbreviation 

Structural formula 

1* Glycine 

Neutral 

Gly 

CH>- COOH 

i 

NH, 

2. Alanine 

Neutral 

Aia 

CH,-CH-COOH 

1 

NHj 

3. Valine 

Neutral 

. 

Val 

CHj - CH - CH - COOH 

I f 

CHj NH, 

4, Proline 

Neutral 

Pro 

H 2 C - CHCOOH 

f 1 

H;C CHCOOH 

X 1 
NH 

5. Aspartic acid 

Acidic 

Asp 

H°OC - CH 2 - CH - COO H 
- NIT 

| 6. GJu ramie acid ^ 

Acidic 

Gla 

HOOC - CH, - CH, - CH - COOH 

1 

X i f (r 

j 7. Lysine 

Basic 

Lys 

— — NH, 

Uh - - (CH,) 3 - CH - COOH 
1 | 

yy nh, 

CH = C - CH; - CH, - CH - COOH 

1 1 1 

\ / H 

| H. Histidine 

Basic 

His 


^ — J 








M.IPJL 


Z WITT ER low 

The ions which contAir, ^ 

Z«'itu r ions. positive and negaUrt charge 

: SSKR-s- 

■ On addition ol OH, - - - 


Carboxylic Acids 


011 “®fecufc i S called 


H 

I 

K’C-CQOli 

I 

H,N 


H 

I 

RCCOO 

4 

hbN 


NKUTRAL^ACIDIC, BASIC AM ra n acrr, 

S 1 ^ haVta * Fqual ,U ' mbrr ° r — » oof groups arc neutral 

Lysine. Arglnhic^hfstkhnr ‘™ n ° *'’° UP U>; "’ Cart>0 ^ rUc Rro ' , i > arc basic 0 S 
* *" p ,han “ *™* « ■*** «* 


Particulars 

Remarks 

Esterification 

■Carboxy group reacts with alcohol in the presence of the 
strong acid forms- aminoester 



With nitrous add 

•Amino group reacts with nitrous acid forming nitrogen gas 
water and a -hydroxy carboxylic acid. 

Nin hydrin Test 

(DETECTION) 

- Every amino acid gives bluish violet product. 


SYNTHESIS OF AMINO ACIDS 

UJ By the reaction of a- bra mo acid with ammonia 

Br 

p 1 

R~CH— COOH + Br £ — — * 


R “ CH— CQGH + HBr 


Br 

I 

R — CH"COOH + NHj 


R- 


m 2 

I 

CH— COOH + NH*Br 


( 2 ) Strecker s synthesis 


RCHO + HClSf + NH 3 


hh 2 

I 

R-CH“CN 


HjO* 


REACTIONS OF AMINO ACIDS 


NH 2 

I 

R — CH- GN 

NHj 

,1 

R ” CH“COOH 






Chapter 13 


f 1 ) Esterification 


NH, 


R CH— COOH + R’OH 


H + 


Carboxylic AciJ, 


R — CH— COOR f + HjjO 


( 2 ) 


Reaction with Nitrous acid 


m 2 

I 

CH— COOH 


NaNO, 


HC] 


OH 

I 


-* R — CH— COOH + t + H/J 


PRO TEINS AND PEPTrnRa 

* are produced* by condensation of amino acids. 

. , e carbox yl group of one amino acid and amino group of another - a 

of water The resulting " co - NH - ***Si 

* 3S£“ “ per molecu,e therefore 

then"t fe «?red n p^7ud“n aCidS *" j °’ nCd by pepUde bonds *» a chain. 

' as ass *■ ^ ^ «- 


H*N - CH - CGjpH + 
R 



■CH-cnnH — Hj ° i 

R 


H?N 



CH -COOH 

I 

R 





8 . 


9 . 


ID. 


II, 


n. 


Chapter 1 3 


practice 



Carboxylic Acids 


53 jg 


SE 


Eire* 


When - COO I { i s attfl w ^ 

(a) Aliphatic directly #k 

fc) Cadx^x\ lie ' nne tw 

Elie common na mc nf J) ^' c Vclie ' ae,d is Cal ^ 

faj Oxalic acid pro Pane 

(c) Malonic acid ^ is 

The common thine in nhth , (d ^ 

(a) Aromatic F thali c acid an d L.i ' anc acld 

(c ) Hydrocarbons mDicTJ^ ’* , that lx>Ul 

The inritaiion caii^pH 1 (dl ^1 clrbt, ^ fc 

(a) Lactic acid ^ ant s bite is due io ^ ^ ^ 

fc) Uric acid (b) Formic acid 

Ih at ici which is used as ink Acetic acid 

fa) Oxalic acid r rtl0vcr Is 

fc] Adipic acid fbJ Succinic acid 

Which of the following is the |ri| *«tlc add 

(a) Water stron S est acid? 

(cj Acetic acid (l >) fonnic acid 

Which acid is used in the nunnU Propanoic acid 
la) Acetic acid manufacture ofsvnthede rubber? 

(c) Carbonic acid " £ onnic acid 

Acidic amino acids have “ Benzolc ackl 

(a) 2 amino groups and 1 carboxylic group 
fh) 1 amino and 1 carboxylic groups 
(e) 2 carboxylic groups and 1 amino group 
(ciJ 2 amino and 2 carboxylic groups 
)n the formation of Zwitter ions, proton goes from 



(b) Amino to carboxyl group 
(d) Carboxyl group only 


DiJ Carboxyl to amino group 
{c} Amino group only 
The term "internal salt" refers to 
fa.) Acidic character of amino acids 
(h.) Basic character of amino acids 

fc) Dipolar character of amino acids 

fd) Non-polar structure of amino acids 

The organic acid that does not has COQH group is 
fa I nh & Q (b) carbolic acid 


(aj phthalic acid 
fc) Maleic acid 
The name of the given structure is 

OH 0 

I II 

ch 3 -ch- C-OH 

(&] Maleic acid 
fc) Lactic acid 


(d) Succinic acid 


fb) Ma Ionic acid 
(d) Propanol 
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14. 


15. 


16. 


17. 


18. 


19. 


20 . 


21 


22 . 


23. 


Chapter 1 3 — 

Which one of the following acids is present in lemon juice? 

(a) Citric acid (1)1 Benzoic acid 

(c) Tartaric acid (cl) Oxalic add 

The test which is used for the identification of amino acids is 
(a) Ninhydrin test tb) Molisch test 

(Cl Bin retie test (d) Benedict test 

Which one of following amino acid is neither acidic not a basic in nature? 
fa) Lysine ' (bl Histidine 

(c) Proline (dj Glutamic acid 

Carboxylic acid reacts with ammonia to form ammonium salts which on heatPnn 
produces * 

fo) 00? (bj Al ka lie 

Jf j Ester (d j Acid am i d e 

Glycine is the name of an amino acid because 
f ™ tastt;: (bj Bitter taste 

fol Shining appearance (d) Green colour 

, . ^complete reduction carboxylic acid results in the formation of 
faj Alkyne (b) Alkene 

(c) Alkane Alcohol 

The organic acid that can be made from ethanol is 


fa) Acetic acid 
(c) Butanoic acid 
Picric acid is 
(a) monocarboxyic acid 
fc} aromatic carboxylic acid 
The formula of palmitic acid 
(a) C] 5 HuCOOH 

(C) C17H33COOH 
Essential amino acids are 
fa) 5 

(cl 15 

Consider the structure 
HOOC - CH^ 


(bj Formic acid 
(d) Citric acid 

(b) dicarboxyiic acid 
(d) none of these 

(b) C l3 Ha7COOH 
(d) C 17 H 3& eoOH 

(bj 10 
(d) 20 


24. 

25. 

26. 
27. 


- CH - COOH 

J 

NH 

Us correct name is 
(a) Aspartic acid 

(c) Palmitic acid (bj Glutamic acid! 

The aliphatic monocarboxylfc acid-* 'u! Ivactic a <-id 
fo) proteins and oils 3 ds are obtained bv the in, a 1 
(0 fa Is and oils (bj fats and 

Which of the following Is not a fan ^ at) above 8 
(a) Propanoic acid 1 3 fat ^ add? 


of 


(c) Phthalic acid 

An acid with unpleasant smell 
faj formic acid 

fcl propionic acid u*j acetic an h 

Sc^" ydrDlySlS acetate produces^ aCid 

[cj ethanol and acetic acid jb) acetic acid 

M) ethanol -,..h 

1 aild sodium 


(b) Acetic acid 
l«) Butanoic acid 

£) ace «c acid 



acetate 
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28. 

2t). 

30- 


31. 

32. 

33. 

34. 

35. 


Chapter 1 7 

i'lllllOXVlic iu-id ° 

(a) alkanq '"'Auction 

(c) aldehydes W Hl 

Which of the following 
(a) amyl acetate M ,s not an ester 
(t ) isobutyle Jormat^ 


,i ;psss*» i * 

inj ketones 


c Acids 


Tlie reaction of rari^ , m? sodlur » butyrate 

called '-arlioxylic- acirJs H) octy] acetate 

(a) esterification CDholsi lri Presence of cone. H*SO, is 

[c) hydrolysis mi „ . 

Which of the following i wi ^ eutr alPation 

(a) isobutyl formate 8 has oran fie flavou? r>onUlcat i on 
M ethyl butyrate fb) octyi acetate 

W Inch oi the following is not an am ld) ^ lactate 
(a) glumatic acid an arr »mo acids 

(c) aspartic acids (b) lactic acid 

Amino acids present in cheese ,d l glycine 

(a) lysine ccse 

jcj tyrosine 

(a) lysine* 0 SUCCiniC acld is called 
(c) alanine 

Which of the following Is an J d) glutamic acid 

(a) malonie acid 8 unsaturated carboxylic add 

lb] oxalic acid 


(b] alanine 
td) proline 

lb) aspartic acid 
Id) glutamic acid 


(c) succinic acid 


(d) maleic acid 
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Maeromolecules 


Chapter 1 4 

^ACR OMOLECIII.ff 

A molecule which is often 

a P Q lymer is callfir , 

POLYMER d map romolec u te, 

Alarge molecule build up bv th B , 

polymer e petition of small ann ■ 

simple chemical units is called 

M ONOMER 

S'* a!1 units or sim P>e molecule from which 

monomerS - maeromolecules are formed are called 

ST RUCTURE OF POLVMfrp ej 


Particular 


Linear s >Qlymer 
Branched linear polyin^ 


Interconnected polvmer 
Degree of polymerization 


Desc ript Urn 


j^ nomers are arranged in I itT 



Number oi repeating unit in polymer » called degree 

ot polymerization. (DPI 


Molecular m ass of polymer Moloch mass of r^ t ..nit T~f^ 


Linear polymer 

* -* 


Branched linear polymer 

+ ^ * — * 



Cross-linked linear polymer or Interconnected 

TYPES OP om vmterS ON THE BjyjlSJ) F^0fl 0 5 jBE 


Particular HoniopolW££ 


Composition 


Exartipli 


Single type of 
polymer. 


Vinyl acetate 


{ opolyimr 


Two types of 
monmner_ 
VjnyTa^t£^a nti 
butvl maleate_ 


Ter polymer 


Three types of monomer 


g^jy] aco'latc. methacrylate and 
acrylic acid 








Chapter 1.4 


polymerization 

In 1929, W.H Caro the rs suggested a classification of the polymerization process into 
two types depending upon the way the polymers are formed. 

I- Addition polymerization 

if‘ Condensation poijmierization 


Addition poh nicfbution 


■Umpincal formula of monomer and 
polymer is same 

Mo by-prod uct arc produced. 

!, r& _ _ a ■ . i - ™ ■ ™ 


f 'a mien s at io 1 1 poly in er i/a t ru it 


Empirical formula of polymer and monomer is 

different 

By-product are produced 


Reaction Eakcs place in mam chain I " 

through tree radical mechanism Rwciion takes place through functional groups 


olycthylenc. P VC 


Example: Bakdite Nylon. 


importan t synthetic polymer 


Name of 




1 

Monome r s presen t * |j s 

es 


chloride 


Polystyrene 


Addition 


Vinyl chloride (52“C & 9atm) 


Polyvinyl 

acetate 


■I 


Addition 


Acrylic 

resins 


Polyester 

resins 


Polyamide 

resin 


Epoxy resins 


Addition 


Condensation 


Styrene 


Vinyl acetate 


Methyl methacrylate 


T “w* wrti nig 

Manufacturing in pipe 
Manufacturing in 
gramophone recorders 
Food containers* cosmet 
bottles , toys etc. 


Used in adhesive matena 
A-s binder in emulsion pa 


Condensation 


Condensation , Et ^ ane 1,2 * diol and benzene 1 4 
'-^^idicarbo x^ik^ 

IT!"?®*” 

nd a *P^ a, 'c dicarboxyl ic aci( j 

— (gdipic acidl 

2 .2-Diphenylo] propane and 
epichloro hydrin 


Used in plastic 
Paints for cars 
V'ater based weather 
resistant p aint 

Clothing and water tanks 


Textile fibre 


Condensation 


Used as coating material 
adhesion and chemical 
resistant 
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gtn POLYMER S 
r ARB O HYDRATES 

.rntrinrurnHi? j 



Macromolecules 


Tin* compounds containing ^ , 
polviiydroxy aldehyde or ketone ^ 

« 35 S® 3 » «- 


Definition 


Structure 


C annot hydro]y Zc 

.Soluble in 
jweet 
Absent 

Crystalline solid 


^«SS— 

» ve t*o to nin5 
J 22nosacrfani £ ^ 
J^sssobbte^' 

Sweet 
.Absent 

t gMall.nc sUj 


NAMING 


<>h Wcharidc 


Can bydroly2 C and 
give numerous 
_niorin 5 acchandf: nmtv 
so luble 


Og^tO NOSACCHARmP J 

~ ° F C ATOM ! 

■ ' i 

“ “ “OS' 


06 


Pentose 

Hcxqso 


Ribose 


Glucose 


IS UMERISM IN CARBOHYDRATES 

* Carbohydrate containing aldehyde is called aldose and ketone is called ketose. 

* Compounds that can exist in open chain as well as In cyclic structure called 
enantiomers, Ena ntiomerism is present in carbohydrates. 

* Most of sugar exist in cyclic structure (pentagonal or hexagonal), 

* Carbohydrates are optical active compounds, 

* Dextrorotatory rotates plane of polarized light to right. 

* Levorotatory rotates plane of polarized light to left. 

* Glucose is dextrorotatory while fructose is levorotatory. 

NAMING OF OLIGOSACCHARIDE DEPENDS UPON NUMBER OF C ATOMS 


\ 1 ■iimiiri 1 ifli N 11 131 IS- 

Name 


02 units 

03 units ' 

Di saccharide 
Tri saccharide 

\ actosc 
Raffinose 


IMPORTANT POLYS ACCI lARIDkS 


Particular 


Gcciirrcuce 

Monomer 
fj ^cnsidlc linkag e 

l^riictnr* 


f’cllulWH 1 



Plant (stored food of 
ilanp 

Glucosc-P, 
ry- 1.4 and «-iA 
AmyEose and 
jrrnyky 

Digested by atny^ 


Animal (stored food) 
'Glucose jj . 

r»-l 4 and ad A 

hike amyloP^ 1 ^ 

Digested by aniyb* 


Glucose-D 


Linear chain 

bTcHluTjsc hui 
not present in human _ 









PROTEINS 

* The name protein is derived from the Greek word P ROTE I OS meaning of prime 
imports nee . 

* Proteins are polymer of amino acids, 

* Proteins may be defined as the high molecular weight organic materials, which 
upon complete hydrolysis, yield amino acids. 


TYPES OF PROTrfnr 


Particular 

Simple pmji'ill 

(uiij lifted protein 

Derived protein 

Definition 

Gives only ammo acid and 
its derivatives 

Gives ammo acid and 
prqsthclic group 

( on tains amino acids and 
substances derived from 
conjugated protein 

Examples 

Globulins, albumins, 
collagens | 

Lipoproteins. 

phosphoproteins 

Peptones, oligopeptides, 
enzyme, proteoses, 
polypeptides 


STRUCT URE OF PROTEINS 

• - a 

• Sf ^ — •> bond. cm po,^ 


Three different xtn tr .* Ws o{ p rnt ^„. 

2} rKr°LT n0 aCld ln P'PM® chain) 

by hydrogen bonding ' ^ ° r zl ^ za SS in g of polypeptide ch* 

3, (am d,™, mns ina biaing 

DENATURATIQ N OF PROTEINS 

Denaturatlon of proteins can be done br 

b) Change in nH; caefen^ne Sts ou ? ““ 

C J Oxidizing Or reducing contiiHn™. particular pH for action 


caused 

chain) 


IMPORTANC E OF FRflTOmcf 


Organ Isms 
Inheritance 
fln z ym&s 


JILJi gxi generation ^° Pr0tei,ls *hidT ^ 0 | ft -r 

- - * r0U ,he charados 


° 

Special function roieins have special wfj — — — _ 

industry ln Separation hlch ]i a (Won 


!n - is a protc,n 
tannic acid <mritk . er> inning of hid,, " — — — ^ 

— ^ r^W,Irf 
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Chapter I4 


lipids 

. Derived from Greek 

. Natural occurrtMo^ W 

* Sohiblefn orgaml sgtt ““wSdf ^2 
. Insoluble in wat er 1 s P^ht in ani a 

. Derived from fatty arirj and P ia m 

S OURCES OF £ ATsiC^ Cero l «* stemids 


Sim rt- 


Animal 

Plant 
JVIariue 



~ — ■ — - — j^jj_pbtamed fr, 

STRUCTURE ANDCO^osi^q^qp fatw 


o at is I— 

Soya beT^T ®«ms and mas' 

cotton S rrH of! 


^Triglyceride of higher fatty 

F ; "* — ■ 


Fats 


Glves Edition reactions with hydrogen 

£as 


of 

— gohd m nature usually " 
— or saturation is hi ah 
Higner me lting points than nfk 

Vl 8 ^ n d rl 1’ + j a. . 


NOTE; L Loa lod:rw ajiKber ~ 

All ' ma! la(s 0r olls 31-6 esters Of glycerol and fatty acids called triglycerides. 


No addition reaction 
Low Iodine number 


^ OSSIFICATION QF LIPIDS 

* gimple lipids: ester of fatty acid with glycerol 

* Com pound lipids: contains radicals in addition to fatty acids, alcohol glycerol, 
phospholipid, sphingolipid & lipoproteins. 

* Derived or associated proteins; hydrolytic products of lipids arc called 
associated lipids, e g. sterols, vitamin D and terpenes. 


phoperties 


Particular 


hydrolysis 



of oils 


Addition of water by breakage of O-H bond 
Ltpids fairy acid and glycerol 
U^Nr^srtffat or an oil with an al 


This Morion is also usedj nmaidM^ ^ ndle - 

Hydrogenation il^duri^l in preW ot 
U^Sd oil changes into saturated serm-sohd 

This is used 
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SAPOMtFICATIOM NUMBE R jred t o sapo nif V ° n ? 51^ ^ W ° U ' ■ 

It Is l he number of milligram of KGH re£ ^ ifiSOOCHhS o 

* One gram of glycerol tripalmitate . - t ^ te j& 203, 

* Saponification number of glycero p 

RANCID ITY OF FATS OR OILS , railed rancidity. 

Bad odour that comes from oU or fat sp°')j*g e ‘ cUon s, which releases foul smell of 
. It is due to hydrolytic or oxidative rear 
aldehydes and fatty adds. 

* Oil from sea animal deteriorates iapi 

IODINE NUMBER ,, 

It is the grams of iodine added to 100g oJ a 0 f unsatu ration, 

* lod ine numbe r determ i n.e s ex tent upo _ ■ _ _ * , 200, 

* Glyceride with no double bond has iot in 

ACID NUMBER ^ntralize one gram of fat. It tells amount of the 

It is the milligrams of KOH required to neutra fe 

free fatty acid. 

STEROrDS 

uirtdST SSSg "perhydroxycyclopentanophenanthrene" ring in its structure are called 
st.€ raids . 

* Pe rhy droxycy clopentano phenanth renc contains three hexagonal and one 
pentagonal ring. 

IMPORTANT STEROIDS 


(lloK’stfroi 

Ergoaterol 

Phospholipids 

Present in animal tissues 

Present in fungi and yeast 

Present in animals 

Found in free state or esterified 
form in blood 

In ultra violet rays, it changes 
into vitamin-D. 

T wo hydroxyl group are 
esterified with fatty acid while 
third hydroxyl group of glycerol 
forms link with phosphoric acid 
or its derivative 

Accumulation of cholesterol 
cause plaque like deposits in 
arteries 

• 

i 


ENZYMES 

Enzymes are biocatalytical proteins that increase f 

. Each enzyme catalyzes only one reactin' * ° f reactlon - 
. aazymes can Increase rate of reaction bv , m ,■ 

• The space at which Substrate attach ^ llmes - 

. Proteinaceous part of enzyme callerT ‘ S Callerl acUve Site. f __ 

co-enzyme. ‘ ‘ apoenzyme, non-protineous part is caJ* 

* Co-enzyme contains Fe*=. 2ms Mg*z 





Macromolecules 


• Some engines contain — - 

dinucelotide contains amin as I 

contains vitamin B 3 . n uamide vitamin and ^ nicot<noarnid e adenine 

• Suffix “ase" is added to the amir " pyrophosphouse 


Particular 


Oxldo reductase 

Transferases 


Hydrolases 


Lyases 


Ligases 


Isom rases 


Drecripikp 


Sf'f* ox ^ a,ion " r cduclion reaction 

#?teiasaaip«!dte». 


r- 7 ^ C1C 




r \, i t-n/y me s 


Links two molecules together e.g. swenie 
carboxylase etc. 


PROPERTIES OF ENZYMES 


Catalyze transfer o! group within molecule e,g. 
phospbo filycemmutascs 


Property 

Description 

Specificity 

Each enzyme can catalyze on one reaction, e.g. hexokinase 
catalyzes the conversion of hextisc to their 6 -phosphate 
derivatives 

Protein nature 

Enzymes are proteinaceous in nature usually, 

Direction of enzyme 

Enzyme reactions are reversible 

reaction 


Isoenzyme 

Two enzymes that are distinct chemically and physically but 
catalyze same reaction. 


FACTORS AFFECTING ENZYME ACTIVITY 


Factor 


Dcsiriptiun 


£n?ySi^crior is directly proportional to concentration of 

Enzyme concentration | , ,i-,- h - lTr nnd mnt of enzyme concentration. 

^ 37V is suitable temperature called optimum temperature. 
High riTPp pra1llire destroys enzymes. 


Temperature 


Effect of pH 


Other substances 


■ OlfcLIi LttU"K^ ti ^ . 

— ^C^renzyrnSTanii activator increase achviiy of oiiyme. 
iMti.h.tnr retards enzyme activity. 


Radiation* 


Byrnes are motivated by exposure rf ultraviolet rays, beta 
S. g atrima raysj ^ d_X_ra^ 


ra^Jfr 


„„** -a ... «-*•*>' M «*' - 1 “ ,5 ”' " h ""' W 

. “ a — 

. Nucleic acid helps in transni - - 
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TYPES OF NUCLEIC. ASS 


DNA 


p.„w ribose nucleic acid 


UNA 


Present! n UNA 


Oxyrlbose nucleic acid 


enetic transmission 


Mostly present in 


Help jh ' — — — — — I 

M o I ec »]e contains dou b I c helical stru cture 

Thiamine is present 

Hydrogen bo nding is present 
T^^ jbosT sug ar is present 

Ttrcpli cates 


in 


miniw»n1p Contains single sj rana 


Molecule eoruams auijt^ . y 

T TrMril nitrogenous base is j resiTt, 
Hydrogen hrmdinp is absent — 


Ribosc sugar is present 


It dos not replicate 


COMPOSITION OF DNA 

Each nucleotide of DNA contains, 

* Sugar [pentose sugar) 

* Phosphoric acid 

* Nitrogen bases 

> Purine bases: adenine « guanine 

> P yrimidine bases: cytosine, uracil and thiamine 
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Polymers described a* i„ 
called * h lar 6® molecule 

[a] Biopolymers S Ul1 * U P train 

(0 Monomers (b| Dimers 

A polymer in which three rim Id) met 

(a) Copolymer C dlfferp nt. monon^r^ 8 

(e) Homopolymer (b) Terpolvm^ CaUed ' 

! he important monomers „r Id) BIodoIv™^ 

(a) Vinyl chloride of a ^cli c res1ns is ° pol > mcr 

(c) Methylmethacrylate ,b) Styrene 

f 6 01(5 P r "duct of the 'ai^ e * a ? ethylenedl5 «ane 
(aj Dihydnc alcohol and dirsrk^ it reacti °n of 

(b) Polyamines with aliphatic di™^ ai ? matic atlds 
W to the pro JS Sj** 

(d) Epichlorohydrin with diphenylolpropane 
Industrial materials and thermal ™ p pane 

fa) Polyester resins P Wer ^?H, 0rls are C0E5Led with 

(c) Polyamide resins £ & P fl!f 

Carbohydrates are polyhydroxy compounds of™ 7 k 

I r *Tl I E _ I "■ 1 ji—'i jfl. jrv, -n. 


Tiitie fourseif 


small repeating units 


(b) Glyceraldehydea 

(d) Aldehydes and ketones 

fbj Glyceialdebydes. glucose, peptone 
(d) Legumin, amylopectin, albumin 


(a) Glucose 
(c) Oligosaccharides 
Common example of carbohydrates are 
fa) Cellulose, glycogen, galactose 
(c) Glycerol, phospho-lipids, collagen 
Nylon is obtained by heating 
fa) Acrylic acid 
{ I >) Epi ch 1 or ohy d rin 
(oj Vinyl chloride 

fd) Adipic acid with hcxamethylene diamine 
Hydrolysis of an oligosaccharide In the presence ol acid yields 
(a) One monosaccharide unit (M No monosacchande unit 


(c) 2-9 monosaccharide unit 
Amy lose Is 
(aj Soluble in water 


fcj Soluble in alcohol . , 

The process of polymerisation was c $abaLier 


Id) many monosaccharide 

(!>) insoluble in water 

(d) Partially soluble in alcohol 


(a) Streeker 
(c) Runge 
All proteins yield 
fa) Nitrogen 
(c> Carbon and hydrogen 


(d) 


W. H- Carothers 


upon complete iiydrolysls 
■ ^ ||jj Amino acids, 

(d) Sulphur 
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16 . 


17 


3 8 . 
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20 , 


21 
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23 . 
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14 . 


Chapter 14 


Protein attached to some non protean J~ rc g^jnple protein 
faj Derived p lotein fri} conjugated protein 

W Proteoses trough hydrogen bonding is its. 

Regular coiling or zigzagging or polypep ' &ec0I idarV' structure 
(a) Quantum structure ! structure 


fd) Pnrnarv 

rb] Vitamin Di 
(d) All of the above 


24 . 


25 . 


26 . 


fa) Quantum structure 
(c) Tertiary structure 
Orgosterof is 
(a) Orgocalciferol 
fc) Sterol 

Lipids are soluble in 
fa) Organic solvents 
(bj Organic and inorganic solvents 

fc) Inorganic solvents 

fd) Solubility 7 has nothing to do with lipids 

Animal fats are located particularly in 
fa) Skeleton tissues (b) Cardiac tissues 

(c) Connective tissues (d) Adipose tissues 

Animal and vegetable fats are 
(a) Glycerols 
fbj Fatty acids 

fc) Tri esters formed from glycerol and fatty acids 

(d) Tefraesters formed from glycerol and fatty acids 

Li popoly saccharides are examples of 
fa) Derived lipids fb) Simple lipids 

fc) Compound lipids (d) Not a type of lipids 

Triglycerides are easily hydrolyzed by enzymes called 

IS ,y ases ' lb) Ligases 

tc) Lipases M] Hvdrnla^Q 

Saponification is the hydrolysis of fat or oil with an 

fc) C and alkali ft “ 

Enzymes that catalyze the transfer Ljl7> y ne and acid 

fa) Isomerases ^ ;?, ups ultJlln molecule are called 

tc) Transferases ft L > r ases 

Enzymes from the same n !■*««- , L ^ ases 

and physically dist^m^ch same reaction but are 

fa) Oxidoreductases each are called 

(c) Isoenzymes ( b ) hydrolases 

Rate of enzymatic reaction is direrfh. „„ W) lson, erases 

fc) E^e and substrate concentration of 

SlBS S^ 1 * “»« •»*■£ f* 1 ™ ■« e««. 

(c) L-aspa ragjna.se (bj Alkaline nh 

Etos Pyrimidines a re ® Cellulase Phatase 

(c) Carlwhydrates (b) Nltrpgennne ». 9 

W) Lipujf n ° us ba ses J 



>- -- > 
«■ * “i. 
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30. 


Chapter 14 


Nucleic acids were first demo™* 

(a) I’us cells ns trated in 

(C> 1872 

Nucleic acids direct the Synthes 
(a) Glucose y ™ esls of 


Macromolecules 


fo) Sperm heads 
] All of the above 


{c) Proteins 

the mechanism by which the 
fa) Duplication 
(c) Replication 


The nitrogenous base different in pm a (d) Mutation 
i r CICIK in RNA as m mnar^ i 


[h) Triglycerides 

(d) All 

^ C in ^fh7r^ IJOri Can ^ du P licated la called 
loj transcription 


(a) Cytosine 
(c) Adenine 


as compared to DNA is 
(b) Thymine 
id] Guanine 














dou\ fertilizer 


Nitn ■ ^’cn ( Nl is supplied 


I’huqih ate fmiUm 


Niniid fetiM/er 


Increases yield And quality 
of plant 


Imparts green colour to leal 


Ammonia is used in liquid 
u hik other fertilizers arc 
used as solids 


Ph osphorus I P 1 1* <upplx amn |K> » ugplicd 

fruit W s«d s»d sugar and fihnw* 


increases fruit and '■•ced 
fonriafttm prre*»* of plan ! 


I veept Ca(NOi>:i NaNtK, 
these increase ihe jcidiiy ot 
soil 


r re a con^hig 46 ■ N 


E Vc a is prepared I rom ^ O; 
and liquid ammonia 


Increases resistance to disease 

Diammormiin pbospfc** and 
calcium wiper phosphate 
, sob d>\ are *wkfrjg *L 
It fulfil* 75% nutrient 
fcquifemetii of plant 


Starch. tugar and ftbrtxi* 
mate rial fa rm tlHm enhance * 


linr"* the f^i&tance and 
make yrm >C of p [ant health y 
~K,NO o oommmly used 


ji t*lp* m opening of seed and 
fruit 


It .contains I3**^ii^ 
^S07is petT^ r ®l ^ wH * 
and KC 1 


of amnwma and pbo***** 

acid — 

. 14 fertUl 2 erplanU. a«^°^^ , 00 ( niU»nioi»/ ann ' i,n 

• Production ol let 111 mix 1 ' 1 ** of calciJlous ' 

EMENT . wd by burning anmUmatcnxL 

merit is a material p i(>( ^ ■ rportland c 

- argillaceous ( 25 %) ^^^trodoced cemen^*' 

i n «nh Asp» din m FS^nW 


M 


CI-ASSIFICATION OF F ERTILI ZERS 




rrf 






Chapter 1 q 

I™* KO? £=■ 


C0W,mon Clwmici ^ 


Vilcrimmri^ 


Kt 4 ulrw> in a tcryg . 

Includw B. Cu. FTMr^pp 
Requirement u 


GROWTH 


tow* In Pskiatan 


. J m m htfie asM, 


fertilizer 
The • impounds that are added lo soil in ™ w 

^miih "t plants arc railed fertilizers r *^ r ® l * rnr > - °l elemeni* lenutml for 

. Manure is an organic compound afauirmt c_ 

. Manure was used as fertilizer in rsiZ ™ mmi “«es and uru*- of Ihrslork 
. N. P K are havtn* pnmarv mmnn ***" 

. S. Mg. Ca are considered as sertmdarr ^ ° * P**” 1 

"ntwrr importance lor powth of plant 

Q1ALITIES OF GOOD FERTILIZER 

* Readily available to plant 
. Soluble in water 

* Is not Injurious to plant 

* Should lie cheap 

* Should foe of high Mahillty 

- Do not change the pH of soil 
■ Easily assimilated by plant 



T 



composition of 
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goodcES®^ 




Chemical Industries in P aki 



^Uica 



Iron 


oxide 


•^TTphur tno*jj£ 
Qn^iuHl o*ij£ 

The essenua jcsi ^^^ 15 

RAW MATERIALS 


Name 


('orients 



Limestone, marble, 
j^hnlks. marine shelj^ 
Clay, shale, slate, blast 
furnace slafi _ 
r:ilcium sulphate hyd rate_ 


Function 


Source of CaO 


Provide acidic 
components 
Strength 


m A NT TF ACTirRING O F CEMENT 

. There are 22 factories of cements in Pakistan 
. Production of cement is 9,578,802 million tons/annum 
• Two methods are available for manufacturing of cement 

1. Wet process 

2. Dry process 
Wet process 

Wet process involves five stages, 

1. Crushing or Grinding 

* Ball mill is used, 

2. Mixing of raw material 

. 75% limestone and 25% day is mixed and slurry Is produced. 

* Slurry contains 35 to 45% water 

3. Heating of slurry 

* Heating is conducted in inclined kiln 

* Rate of revolution of kiln is 1-2 r n m 

* The charge takes 2 3b in lhi + J , 

■ In drying or pre-heating zone ^ P™* 5 * 

broken down into Al,n q in k ln 016 temperature is 500°C & cia 

* in decomposition zo£ of £ 1 

broken down into CaO and nr, 6 tem P era ture remains 800 °C & Ca 

* In burning zone of kiln the u™ 1 

calcium aluminate and caleh m , P ? ;ature is 1500“C & calcium silica I 

* the material | s coobri 1 luin ferrite are fomwi 

4 ‘ Clinkerfoona^ down upto 150-20oi „ 

r Material froSTkito ■ cooling zone 

s - ( ; allecl clinker. ■ 

— I 
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OF CEMENT 


24 hours 


gives strength to cement 
cement. 


pAPF R INDUSTRY 

It is a sheet material made up of network of natural cellulosic fibres, which have been 
deposited from a suspension (aqueous). 

• The consumption of paper in Pakistan is 5kg/ man /year 


PAW MATERIAL OF PAPER 


PULPING METHODS ^ku 

TWre are three principal methods waddle 

* Kraft process (alkaline) 

: sssasisfa--"-- 

*««-»**' 

t ^ rxvur material 


rates iron p‘ ece 

centrt-cleaners 

teel and wrought 

5«i?sr B 

Seal recovery 


is maintained i bO 
and pulp strength 


NSSC is dominant 


Common 


cal Industries in Pakistan 


Lidyworid.com 


Non friiodv materia! 

Woody raw material 

1 * Wheat straws 

* Com straws 

* Rice straw's 

* Bagasse 

* Rag 

* Bamboo 

* Cotton stalk 

* Kahi 

* Grasses 

+ Poplar 

* Eucalyptus 

* F ur 




V. 


u -J Chapter'll 

- ,,, ir-ooked material 

fi glow tank c ooked a ,u -.<5 

, sepamu ,, , v iih water by using 80 -mesh si 

7 pulp wastn"*-, terlaI is was '' 1 becomes brittle. 

. Bleaching of P l, '[ " 

* *«* g-ss ;,.p - » i " ny is don '- 1 

: SS'SSSS — - ™ c,e f,bers 

9 Paper making machm e t0 be 6-8%. 

. Moisture m P^F' 

(a} Flow Spreader 
Head Bos 


sievE, 


Heaa dua 
Fouidriniw Table 
press Section 
Dryer Section 
Calendar Stock 
Reel 


Bead Bo* 

pour dint er Table 

Spreaderpt 


8,5* moisture 

White Water 


Press Section 


Dryer Section 


Calender 

stock 


65 % moisture 


Reel 


6 -fi* ffldisturt 
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The fertility of the soil is lrnr ,„ 

(a) Rotation of the crops vwJ by 


([,] Adding lime to the acid salt. 

(c) Adding manure anti groww , 

(d) All ’ nf * le «5umcs 


Which of the loll owing is lncorr 

(a) it enhances plant growth ' ' tWrem about nitroem 

(b) it is involved in the synthesis of 


‘mpamrjce? 


(c) it accelerates fruits and flowers S “ ld adds 

,d) iL rr Ss, 


The fertilizers, which provide single m ,.H* , , 
fertilizer. g hutnent from npk. are called 

(a) straight 

(c) both a and b compound 

Which of the following is macron u Went? n ° ne ° f th * above 

(a) Cu (b) ci 

‘ ’ (d) 2n 

Addition of urea to the soil is „ reaction, 

(a) endothermic (b) exothermic 

!,c) both a and b (dj no heat energy is invoked 


Milch of the following is the most suitable catalyst for ammonia synthesis' 5 

(a) Pt 

(b) ZnO + Cr 2 0 3 

(c) Fe in fused mixture of AI 2 O 3 + S 1 O 2 + MgO 

(d) All of the above 

The cooling of molten urea by air in the tower is called 
[a) piffling (M evaporation 

fc) condensation HI crystallization 

Which of the following fertilizers is not paddy n " 

(c) Ammonium sulphate [ d5 Aj ^ C f iUm mMt plant nutrients. 

DAP [Diammonium hydrogen phosphatelwnton — 

S 70% fertfl'Sre more useful for horUcultural 

Which of die following potassium 

crops, tobacco & potatoes? ^ uno* 

f a ) KC1 KMnCh 

fe) K 2 S0 4 

f vicarious material includes ft>) marble 

fe) lime stone (d) all of the a ve 

fe) chalk 



j^Entry]e^!i 



See?? 


. I * 
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Common Chemical Industries in Pakistan 


17 , 


Argillaceous material does not Include 
fan r\u V (b) marine shells 

(cl state (d) blast furnace slag 

Which of the following processes is used for the synthesis o. cemen . 

(a) dry process ^ wet P roceSS 

(c) both fd) none 

Phosphorus helps in the growth of 
fa) root 

How many zones through which the charge passes in a rotary kiln. 

W 4 ' ™ 3 

[cl 2 (d)5 . , w , 

The nutrients which are required in very small amount for the normal growth of 

plants are called _ 

(a) nitrogenous fertilisers fh) micronutnenfcs 

[cj phosphorus fertiliser (d) all of the above 

Which one of the following set of raw material Is most suitable for manufacture 


(b) leave 
(d) seed 


18. 


19, 



20. 


21 , 


22, 


2 . , 


24. 


of urea? 

(a) CH*. N a and CO a (b) Ha, Na and CO 

(c) Hz, CO/ and H a O Ed) Na and H 2 

Which one of the following statement is correct for urea? 

(a) It is a synthetic fertilizer 

(b) it is a natural fertilizer 

(c) it provides micronutrients to the plants 

(d) it is an Inorganic water soluble compound 
The percentage of nitrogen in urea is 

(a) 36% [b) 46% 

(c) 56% Ed) 66% 

Which one of the following is an inorganic fertilizer? 

(a} manure (b] urea 

(c) ammonium nitrate (d) Ail 

Which one of the following fertilizers provides the nitrogen and phosphorus to 
the plant? 

(a) urea (b) calcium superphosphate 

(c) diammonium phosphate (d) potassium nitrate 

The potassium present in plant, help the plant to 
(aj form starch, sugar and fibrous material 

(b) ripen the seeds and fruits 

(c) increase the resistance against disease 

(d) all the above statements are correct 
Cement is a mixture of 

fed clay and c linker tb) clay s lime stone and gypsum 

fcj lime stone and gypsum (d) lime stone and ciav 

What is clinker? " 


(a) reassert calcareous material 

(foj roast f d argillaceous material 

(c) roasted calcareous and argillaceous material 

(dj roasted gypsum 


KiPS Entry Test Series 324 








KIPS 


Chapter 1 5 


Is a. mixture of - 

substances has greater ^ ° many c °nipounrI^^^^ HtHHlMlI 

(a) Lime (CaO) ' er ccnlage? Jasted ln rotaiy kiln. Which 


26 . 


27 . 


28 . 


4 

j-i bJ - 


[c} Alumina (A1 2 0 3 ) (b) Silica (Sicy 

A Inch one of the following raw r, * ^ Magnesia (MeOi 

sssr* ““ftter*— 

Which sequence of steps is cnr™ , t (dJ lron oxl(Jc 
(a) crushing, heating, mixing grinding 6 manufacture cement? 

(h) crushing, mixing, hcatlnl’ ! 

(c) crushing, grinding, mixing, heat^J 3 "***% 

jd) mixing, heating, grinding, crush 4 
he sequence of zones In the rotary kiln are as 

ml r ? ing ZOne ’ de ^«iposition zone, cooling zone 

lj cooling zone, burning zone, decomposition zone, dry zone 

^ burning zone, cooling zone, decomposition zone 

vd) dry zone, decomposition zone, burning zone, cooling zone 

3 ic composition of mixture of clay and lime stone in the raw for cement 
material is 


ta) 75% lime stone and 25% clay 

(b) 25% lime stone and 75% clay 

(c) 1 5% lime stone and 55% day 

(d) 55% lime stone and 1 5% clay 

30. The important function of burning zone in the rotary kiln is 

(a) to dry the moisture of slurry 

(b) to decompose lime stone to imslaked lime 

(c) combination of different oxides like CaO, Si0 2l Pe 3 0 3 and A1 2 0* 

(d) to reduce the impurities 
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Environmental Chemistry 


ENVL RONM ENTAL CHEMISTRY 

The branch of chemistry that deals with th v 

their adverse effects on humans brings is called a ^ rmalities ln the environment and 

This branch is related to the other sdences ke ChemlstI > 

public health and sanitary engineering etc. ph>S ’ ts ' medicine, biology agriculture 


COMPONENTS OF THE EHVIROtjmb-m t 

(i) Atmosphere 

(ii) Hydrosphere 
[iii} Lithosphere 
(iv) Biosphere [Ecosphere). 


Atmosphere 

1 000 km thick gaseous layer above the surface of earth is called atrnosphere. 


— Upper (about 1 OOOkin) 


Atmosphere — 


5.6km {contains half 
of (he mass of the 
total atmosphere) 


| — Nj (78%) 

— o 2 am 


— Ar { 0 . 9 %) 

CO; (0.03%) 


■r Trace itaMS- 


H.'Ot.Cftj 

CO 

■HcNe + Water vapours 


Kr 

Xe 


*b«* ■* — »« '*" 

Oi - Breathing . 

Na - nitrogen fixing bacteria 

sa^sssi /«— - 


(ii) 

[fit] 


Hydrosphere 


it includes water bodies 

1- Oceans -97% 

2- Polar ice caps -j° . 

3- Fresh water 1% (used as) 

4- Rivers 

5- Lakes 

6- Streams 

7' Ground reserves 


69% - Agriculture 
73 % - Industry 

g% - Domestic 
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Chapter 16 


Environmental Chemistry 


L ithosphwt^ 

fy CmSt 01 earLtl lending 1 00 Okm deep. It has two parts 

Most of the mass is composed of eleven dements (95.5%). 


Biosphere 


02 

46.6% 

[Si 

27.72% 

LAI 

r ai3% 

[Fe - 

5% 

HCa 

3.63% 

|Na 

2.83% 

K 

2.59% 

Mg 

2.09% 

rrTffe & p 

Jess than 1% 

Tlrace elements 

0.1-0.02% 


oi suppMi,ig **• “ *■*«*« =- 

Oceans 
Rivers 
Lakes 
Soli 

Soli sediments 

ECOSYS^rreiu 

The smaller unit of biosphere comistfna i< a 

and human beings: their irnerarhon ^^ eZ> ° rganlsm **. phn*. animal, microbes 
£SSS an<I S,r environment that depend on the ph ysi J 

tao^o^ecoS^ ***** “* hU,nan health ’ lu-Hly of life and the natural 
£gHgga_gf Envi ronmental Pn,i„ >u„. nMUraI 

and raPld]y " e *— — ana ecosystem 

* growth in population 

* Urbanization 

* Industrialization 

* Transportation 

Type of Poll utants 

* Primary pollutant 

* Secondary pollutant 

Primary Pollutants 

The waste products coming from the rhi™ 

“"sr srsr ^ -sssr or ,fc -*-« »■» » or 

CO, (CO, C0 3 ) 

NO M (NO, N0 2 J 

HC S IVHij, Fluorides 

Radioactive material 
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C h a pte r *| § 

idary Pollutants 

111 e primaty pollutants \ n 

products called secondary DO , h \ atm ° s Ph*re Ih ^"■■"■■■isl 

HjSOs. N 2 0, H*COj. HF ^ ant8 ' t ** n>u Sh various reatit 

peroxy benzol. 1 * R «yac*tyi. n ~ ns Produce the 

„„ ™ IPAN) ° 3 ‘ ^dehydes. i,., 


►ft — . . 

peroxy benzol. 

SOURCE OF MAIN priml y ■ 

COi. SOn NO^, 1 10 “ ~ ► Cn OUl'AT^'p^ 

j. Carbon Monoxide 


natural- 


sources 


HUMAN 

ACTIVITIES 


’ Eraptinn 

‘ Nalural gas emission 
1 G^daiion of Cf-|j 

Transportation Fuel burning 75 % 
Forest Fires 

— Combustion of Fossil Fuel 
" Combustion of agricultural products 


C 


INDUSTRY 


Iron/stcd 
Petroleum 
Cement 
— Brick kiln 
Paper/pulp 

Incomplete combustion of carbon 


■ Dissociation of COi at high temperature 


* CO is colourless, odourless , lighter than air, water soluble. 

• Toxic:- It binds with Haemoglobin strongly, no more traiisporiation oi O, 

, ° , eventually death. Its antidote is 

causing headache, fatigue, unconsciousness eveum* v 

high -pressure O2, 


Nitrogen Oxides 
SGURC 



S^crion proved NO, mainly NO 


HUMAN 
activities 


In the atmosphere residence ti _ 3 Jays 

pjO - 4 days anCl — — 
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Environmental Chemistry 


Photochemical reaction converts NO* into HNOs 
Which is carried down in either rainfall or as dust, 

-From volcanoes (67%) on global scale 


3- Sulphur Oxides 


natural- 



— Decomposition of organic matter 
containing gases 


ACTIVITIES 


-Combustion of Coal 


"Combustion of Crude Oil 
"Combustion of Natural gas 
‘Combustion of petroleum 
'Combustion of fossil fuel 


In atmosphere through changes -form sulphate aerosols causing severe 
respiratory troubles especially among elder people. 

SO2- major source of acid deposition, 

-Plants & trees 


Hydrocarbons 



■Paddy fields (CH 4 ) 


ACTIVTTUES 


— Organic material produces CH* through 
Anaerobic decomposition 


Automobiles 
Solvent evaporator 

Burning 



‘Coal 

‘Wood 

■Petroleum 


EFFECT_Or_AIR POLLUTANTS/POLLU TBD AIR ON FNtTRn^MT 
I- ACID RAIN ' 1 


Discovered by Angus Smith 1650, a serious environment problem in 1950 s initially 
referred as precipitation. which is more acidic than natural rain because pH of 
unpolluted rain water is less than 5.6. ■ y 


H i°ii) + co jis) -> HjCOj,*,, 
SO,+ !/20j + H 3 0 -> HjSO, 

NO, ,l '°' li ‘ - »HNO l 


ACID DEPOSITION 


Wet 

Dry 
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iflPlFlCATlON 


'Rock 
-Soil 


Buildings 


Environmental Chemistry 


Water bodies taken by fish accumulate 
them. 

Al-cause clogs in the gills thus causing 
suffocation. 


Acidification of Soil 

Leach nutrients 
Damaging 


'Leaves 

-Plants 




— -Growth of forest 

Damaging Building Materials 

Steel 

Paint 

Plastic 

Cement 

Massonary work 
Sculptural work 
Especially 

Marble 
Lime stone 


2- SMOG 


Types 



educing SMOG enter formation-combustion ot coat 

Photochemical SMOG / Oxidizing SMOG 
Formation. Water droplets + Air pollutants 


lie following conditions arc req ar bons and volatile organic compounds 

: SS»,i2^e»=« e 

3. The movement ol air me 


OZONE 


Atmosphere 

Ozone is low boiling P° int gas 


and an allo^pe of oxygen. 


Pre sence most concentration range 5 

it iS-^Okm ITto 
Just al>ove tn>posP here a 


25-28km la 



» 3SO OU t^S-*-- 

; c S e "SS'*" _==sr=i 


L „ most 
the l 9t 







Environmental Chemistry 


Production 

Jn tropical region usually in mesosphere 

0 jf.Q+n 

0+ O, 

that diffuse down in, stratosphere from mesosphere. 


Function 

Filter the harmful radiation of sunlight like UV, 

D epletion of Ozone 

Over Antarctic, In 10 years (1970sl980J (lines has shown 50% depletion of nvw*., 
layer The region in which ozone depletes substantially every year don* 
«d’ S ^ “ ' 0z ° ne h ° IC '- 11118 — ^ to various 

Role of CFCs in D estroying Ozone 

troposphere to dufto w diffUSe fr0ra 


C TCI, — CFCi, + a 

d + o, -► cio + o, 

CIO + O -y Ci + O, 


Sjt? C f “ ' destroy 100,000 molecules of O. 

E ffect of Q, as Pollutant 1 

Health problems 
Damages eyes 

Bants and ot her i. 


* Attacks rubber 

* Reduces 

^ Durability 

■ C a use S APPearanCe0f P aint 


Fabric dyes to fade 



BmmmmroF hire Wat „ & 

Pure water 
water per 


r is e^enfenbM^r, , 

water per day. All living organism ^ thy tna « uses „ 

Ihe body weight. Marine lif? is water £ of free 0 

We 'Wthout water Ult 60% and child 
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Environmental Chemistry 


Sotirce 

Suiiaco and ground fresh w*i cr are th. 

mftln sources of water 
Hunw | i-^StJXiMcs_Ca ustng w a r». t,.,. m 

fhT lollowuig numan actbtUeT^S^ .. 

water, the contamination of surfarp * \ 

y Livestock waste e <inf g^und 

y Oil spillage 

> Detergents 

> Pesticides 

> Disposal of industrial waste 

> Leather tanneries 

> Water bodies 

> Septic tanks 

> Mining 

> Petroleum and natural gas production 


i— Either- 


IJvestoek Waste 


L 


P' Dumped on open land 
-Discharge into 


pSewagc 
Canal 


The chemicals 
bacterial contents _ 
livestock 

contaminate water 


— River 
■Dysentery 
-Typhoid 
— Hepatitis 


Oil Spillage 


■ Petroleum is a mixture of HC used as fuel, Jjg* 
plastics, synthetic, rubber, petrochemicals, and detergents. 

■Leakage feline exploration horn cargo oil tankers 

—Under ground tanks 


, serious health problems to human 
, ... ooisonous and pose sen 

Many petroleum produc s concent ration, 

animal and aquatic re carcinogenic even * ^ the marine organism - 

(■) Polycylic aromaW H « oU (Cl0 0 r less) ^ 

(ii) Soluble aromaLic iraci 

> Dissolved Oxyg f 


Det ergent t 

* Excessive use o 

po Uu tan t as folio 


. , lS(rv causing water 

nt m h0 «scho.d and mdustb 

detergent ^ 




m 





* In sea /river greatly affects the aquatic life. 

* Upsets the ecological balance of aquatic bodies 

* Mobilize the toxic ions (Pb, Cd. HgJ from the sediments into wate*. 

Pesticides 


More than 10.000 different types of synthetic pesticide [pests) harm the crops and 
transmit diseases to the human and animals both- 


Insecticides [Kill insects] 
jii) Herbicides [Kill undesired growth/ plants) 
(111) Fungicides (Controls the growth of fungus) 


A dvantages 

* Pesticides are used to eradicate diseases such as 

> Malaria 
>- Yellow fever 
** Bubonic plaque 
Sleeping sickness 

* Better production even In small land, 

Djs adv antages 

111 ' lrt °^ S routes <U ‘- food product I'njitl and drinking water) 

.animals, ^ Chmn ‘ Caus,n S “rious health problems to the Human and 

(11) No Safe levels 

sedo™ fl pXmbut°afew OSt ° f “* C ° mp0Unds «« 

’ «£££* concentration most of the compounds are tasteless & 

Chlorinated HC are carcinogenic and cause adverse effects. 


D iscases j|t__yarit>u s Concent ration s 


W) 


W H ' g . h Ta“" ° f SynthC,1C ° rgan,C ch ™s can cause 

* Dizziness 

* Tremors 

* Blindness 

At low concentration these comrounrie w 

may develop:- ' come tasteless and odourless, they 

* Skin eruption 

* Central nervous system impairment 
Still lower concentrations when Imkip,! 

problems or cancer. g d over months or years cause health 

Industrial Waste Effluents 

Chemical industries i.e. leather tanneries ferhl 

paper pulp, paper board, rubber, agrochemicals X Petrochemical. texble, 

* ys accompanied by some:- 


(fii) 
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By Products 

> Waste heat 

> Smoke 

> Solid waste 

Waste effluents ot Pollutant. 

* Highly toxic synthSc o c 

OW. grease/mineral acid 

Heav y metals like ph ch . „ 

«> Anemia ' Sbl ^ Cr, Hg,.. 


Environmental Chemistry 


y 

> 


<S> Anemia 

® Kidney disease 

€> Ne^ous disorder 
^ High blood pressure 


u hen Ingested causing 


leather Tanneries 

SC !! e t0 * units use chromium (VI) salt 
" 1 r , ,V ' . i t H . . n s are d ^barged into (open land and sewage system) 

CJ " ^‘1 v, hl r h ^ vl r V 5 kl ) 0 ^ TL tD W cancer. Only some leather tanning units 

have the facility o( waste water treatment by reducing Cr£VI) into Crflll) followed by 
alkaline precipitation of Cr(OHh. 


T fflT qTTALlTY OF WATER 

The quality of water is measured as DO, BOD and COD. 


i_ Dissolved Oxygen (DO) 

in imre water dissolved molecular oxygen ranges from 4-8ppm, The DO value less 
Item 4 ppm indicates that water is polluted because the organic matter used up DO or 

oxidized with DO, 

2- Biochemical Oxygen Demand (BOD) . containing dissolved organic 

BOD is the amount of oxygen con f l " actlon Catalyzed by micro organisms in 
matter as a result of ^ogic^orida^ re^m ^ T ££ of fl dayf _ The 
natural water. The experiment is cameu ^ al end 0 f five days in 

concentration of oxygen ^ f ^intai.ied in dark at constant temperature ot 

which a sealed water sample is «*> 

20 or 25°C. f B0D indicate more poUuhoti. 

Conclusion:- Higher value ofuuu 


COD is determined direc y ^ orga01c mate ^ 


lushm:- ttlgnei - 

. <w- : °£S&* 

„ riir^rf measurement ^ ^ Hirbromate ions Cr^Gr 2 

the 


vaiue oj directly py UL r matter in 

COD is determined direc , or&a mc «** 

powerful oxidizing fgentf d tttre metri« . 

remaining dichromate is dete 


remaining dichroma & t.suaUy more clean than, 

_ j water 3s ns* to make U 

2SS? 






% 
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Environmental Chemistry 


1- Aeration 

The quality of raw water is Improved by aeration. For this air is passed through raw 
water. 


Air (Aeration) 

* Removes the foul smelling hhS 

* Organo sulphur compound 

* Volatile organic compounds 

+ Some organic compounds oxidized — 

* Remaining organic compounds arc removed by passing watc: over activated 
carbon 

* Oxidizes soluble Fe 2+ to Fe a * as Fe(OHb which is removed as solid. 

* Improves the oxygen level of raw water. 

2- Coagulation 

The suspended or colloidal forming particles are removed by coagulation. For 
coagulation we use AbfSOds or alum producing gelatinous Ai(OHb S0% suspended 
particles adsorb on the surface of AllGHb and are removed. 

Ca 2 VMg? 4 ions cause hardress which are removed by dark or ion exchange method. 
Ferric salts can also be used in place of alum but difficult to handle as Fe 3 Q 3 insoluble 
exist in the range of pH 3.0 to 13,0, 

K2SG4 . Alu (S0 1] 3, 24HaO +Ca(Q H b— *3CaS04 +2A1 [O H)a+24 HjO 


3’ Water disinfections by Chlorine 

Disinfections by chlorine is inexpensive and very effective in killing pathogens which 
may cause 

* Cholera 

* Typhoid 

Harmful effects of chlorinated water are as follow:- 


• Chlorinated water contains [HOC11 reacts with organic matter or NHa pro ducing 

* NHsCl 

* NHCh 

* NCI3 - is powerful eye irritant 

N H3+3HGCI— ►NCla+SHjO 
TTie alkaline pH can prevent formation of NH2CI. 

• Chlorinated water with organic material forms toxic organic compound, e,g. 

(i) Phenol - chlorinated phenol which is toxic having offensive [odour and taste) 

(ii) HGC1 reacts with organic matter [humic acid) forming. 

CHCla 

* Suspected liver carcinogen 

* Negative reproduction 

* Negative development 

* Chlorinated water may Increase the risk of blade and rectal cancer. 

* To avoid toxic compound formation with Cl* t 0 3 or ClO s is used for 
disinfection of water. 
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The most commonly used disinT. 

z%? - *“ --tas=as5^= 

Cb+HjO - HOC1 + H*C1 

SOLID WASTE MANAGEMENT: 

The disposal of domestic refill 

semisolid materials are studied under and industrtal wastes or 

Dumping Waste in Sea and Rivers t \^ a 1 Ue 80 , waste m;ma gement, Effects of 
wastes, explosives, domestic refuse tfarba^^H^ “aterlals acids, refinery 

.he „, M „e SSXS 'SZSZZZ £ - 


Landfill 

, ™ e municipal solid waste is mainly disposed off by dumping it in a landfill. The 
Umdhll is a large hole in the ground or even a bare piece of land. When the landfill 
becomes full with waste it is covered by soil or clay. The ground water which seeps in 
the landfill and liquid from the waste Itself, all perchoiate through the refuse 
producing leachate. The leachate contains dissolved, suspended and microbial 
contaminants. 

The gases which are produced in landfills from the waste are methane, 
ammonia, hydrogen sulphide and nitrogen. The leachate contains volatile organic 
acids such as acetic acid and various fatty acids, bacteria, heavy metals and salts ol 
common inorganic ions such as Ca=*. The micro-pollutants present in municipal solid 
waste include common volatile organic compounds such as toluene and 

di c hlo reme thane . 


incineration of the Municip^SolW Waste^ ^ wagte js buraed at high 

Incineration is waste Ratine P_ ^ burnlnj , 0 f (he solid waste in the 
temperatures ranging from 900 leaving behind the non-combustible 

incinerator consumes of the Incinerator are disposed off on 

materials and the ash residues, ^ reduce the volume of the waste bv the Uvo 

the land or landfills. The ““" a v be used in producing steam which runs 
third, in incineration heat of mnbusUon m > 
the turbines to produce electricity. 

^ — ”“ 4 

. and Hazardous Waste system consists of a rotary 

“roc^ fjSSU — - 

kiln which accept® a 
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Oases 


Although the volume of solid waste is reduced to a much lesser exlen 
burning it in the incinerator, it is not a clean process. Incineration of the solid was 
a significant source of dioxins which is a class of carcinogen compounds. Sn 
stacks from incineration may emit oxides of nitrogen and sulphur which lead to , 
rain. Heavy metals such as lead, cadmium, mercury, etc, may also be present in 
leachate of the Incinerators. 


Recycling of Waste 

In recycling some of the used or waste materials are not discarded after 
initial use but are processed so that they can be used again. The purpose of reev 
, t0 Consei ve sources such as raw material and energy. The volume of the was 
also much reduced by recycling of the materials. The most common dom 
materials that are recycled are paper, plastic, glass and aluminium. 

e largest item which is recycled is newspaper. In recycling process the fib 
the newspaper becomes shorter so it can be recycled again and again for five time 
The recycling ol plastics is done by reprocessing, depolymerizatior 
transformation. In reprocessing the used plastics are remelted and^used for 
sman ufactu nng of different products e.g. the original use of polystyrene is for 
manufacturing of foam, packaging, cutleiy, furniture, etc. but after its reprocessii 
is used mosUy for the manufacturing of toys, trays, etc. the depoh^eSon 
process m which the used plastics are converted back into their oESl 
by a chemical or thermal process so that these can be subsequently poK-men^ed a 
e.g. polyethylene terephthalate can be thermally depolvmeriUri in Ii, '™ ' 
catalyst and heat into its original components. The transforma tion i<=^a SetlCe 
which used plastics are converted into low quality substTn«s which , , i, V™** 
the production of other materials e.g. cracking of Dolveihvl™ 1, ? ter use<: 
gives its monomers which are used for the manufactuiig of lubricLm? temperat ’ 
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are 


Which of the following i s nm ^ u 
(a) iron ' n ° l a heav y Industry 

(c) paper W fertiliser 

[cl copper lron 

SSSSSET "" «” S » 

2 200-40«ke a SgSg 

l tn f c elements needed for the healthy growth of plants 
(a) M.P.K lb) N.K.C 

(C) N.S.P (d) n. Ca, P 

Which of the following is not a secondary pollutant 
[a] ozone (b) carbonic acid 

(c) sulphuric acid (d) carbon dioxide 

Residence time of methane in the atmosphere is 
(a] 3 - 7 days (b) 2 ~ 3 days 

(c) 3 - 7 years W) 2 - 3 years 

Major cause of S0 2 on global scale is 
(a) volcanoes lb) electric sparks 

(c) combustion ^ aU 


Hypo chlorous acid is used for disinfecting the water, it reacts with the dissolved 

ammonia producing (b] NHCl , 

(a) NHaCl (d) aU of the above 

( C ) MCb 

Acid present in acid rain may be ^ H ]>jo a 

(a) H 2 SO 4 (d) none 

(cl both a and b hcmlcal smo g is due to presence of 

The yellow colour in photo ^ nitrogen dioxide 

(a) dinitrogen oxide (d) chlorine dioxide 

(c) chlorine gas condition for die formation of wag- 

Which of the following is n ‘ (b) sunlight 

(a) sufficient NO (d) Wind®. , empera iure range of 

(r) less mo^ment o te is carried out in _ . 

Incineration of muncipal waste ^ 500 to 900 c 

(a) 250 to 500 °C (d) 9W »VM £ ore thicKness of m* 

(c) 950 to 1300 C nWtn g la y er of atniosp 

In which of the o stratosphere 

layer? (d) photosphere 

(a) troposphere pollutant 

sesgs-***'*'* ' s ;So. — - - 

g s? — “^ssSs 5 -*-- ' 
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Which of the following air pollutants is more dangerous for ozone layer? 

(a] CFC fb) CCh 

(c) CO (cl) Oxides of nitrogen 

Which of the following gases is the main cause of acid rain? 

(a) CO (b)NOa 

(c) both a & b (d) none of the above 

Which statement is wrong? 

(a) the amount of ozone layer is greater in the region close to the equator 
[b> ozone acts as filter for UV radiations 

(c) in the equatorial region, it acts as pollutant 

(d) CFCs play effective role in removing Cb in the stratosphere 
Which of the following factors help to measure quality oi water? 

(a) DO lb) BOD 

(c) COD [d) AD of Oie above 

In the purification of portable water, the coagulant used is 
(a) alum fb) nickel sulphate 

(c) copper sulphate Id) barium sulphate 

Newspaper can be recycled again and again how many times? 

[a) 2 ^ lb) 3 

(c) 4 Id) 5 

The main pollutant of leather tanneries in the waste water is 

(a) chromium III ft>) chromium IV 

(c) chromium V [d] chromium VI 

A single chlorine free radical can destroy how many ozone molecules? 

(a) 10 fb) 10O 

(c) 10000 Id) 100000 

Which substance can be used for disinfecting water? 

{a) KMn0.i, (b) Alums 

(c) Ozone Id) All 

Chlorination of water may be harmful if the water contains 
(a) Ammonia fb) Dissolved oxygen 

(c) Carbon dioxide Id) All 

Which one of die following makes the bulk of hydrosphere's content? 

(a) oceans (b) glaciers & icecaps 

(c) fresh water lakes and ponds (d) All have equal distribution 

Which of the following is used as water disinfectant to avoid the formation of 
toxic compounds 


(a) Ck 
ic) CIOs 

The percentage of suspended 
coagulation is 
fa) 60 
(C) 80 


(b) 0 3 

[d) both b & c 
solid waste in raw 

(b) 70 
(d) 90 


water is removed by 


28. Ozone hole is substantial depletion of ozone In every year during 


(a) Aug - Nov 
(cj Nov - Dec 

29, The main product of bacterial action is 
(a) NOx 

(c) N3O3 

30. Pollutants have adverse effect over 
(a) Biosphere 

(c) Both a _&b 


(b) Sep - Nov 
£d) Dec - Jan 

(b) NO2 
(d) NO 

(b) Ecosystem 
|d) Hydrosphere 
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Note:- Chemistry p aper of ECAT M 

questions, so extra questwJT conta Jns 30 

q i0nS hSVe contains 

( 1 ) AH the following ... Mple pa P* r - 


( 2 ) 


(3) 


[4] 


m 


E6) 


(7) 


(S) 


60 


^ the r ° llow ing variables are useri , » 
a pressure are u « d to describe gases except 

(c) moles (b) volume- Pt 

In the van der Waal's tdj density 

' * * - - ■ » — - * 

M »» of fee : .ta»“J£2SS *> <* *- «- 1». 

Methyl alcohol is not used as 
(a) a solvent 

(C) a substitute for petrol ^ , ? n * ntl rreez »ng agents 

The inhaled breath of diabetic n ah. ? ° r de(iaturin £ of cth W alcoho! 

35s.- - 

J a ] a q ue ous iodine O (b) aqueous bromine 

■ ^ eliljng solution |ci) aqueous NaOH. 

Oxygen {molecular weight = 32) diffuses at a rate of lOcmVmln under the same 
conditions of temperature and pressure, how fast will hydrogen {molecular 
weight - 2) diffuse? 

(a) 20c mV min fb) 40cmVmin * 7 - - V ' A - 

[c) 160cm 3 /min (d) 2,5 cm 3 / min 

Which is the correct trivial name of 

CHs 

f 

HaC-C-CHs-I 

I 

CH 3 

<i „- P '«rSd, ess,- 

KS StiS bmmine I, »d*d U P*™' ■ »™' PP> “ 

obtained, What does this reaction show? 

(a) phenol is unsaUirated . . 

(b) 2 -bromophenol is hisohib ei A ring more susceptible to electrophilic 

(c) a hydroxy group makes the benxen s 

iLiclt t/ 

» SS5S2SS from a solid to a liquid, ail <f ■« ** ^ ^ 

Sffl^es 

lb) K.E of the become weaker. 

(c) intermolecuiar or _ eque „Uy. 

(d) molecules move more 
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( 9 ) 


( 17 ) 


|1B) 

(19) 


20 ) 


21 ) 




( 10 ) 


(U) 


(12) 


(13) 


( 14 ) 


(15) 


( 16 ) 


Sample Paper 


,>el ' veen temperature on x-axis and volume on y-axis for 1 
(a) O-'C "* Ct1 "** ^ et stra i~^t line, which cuts the temperature axis at 

(c) -273 iff k (1>)273.16K 

k neL 6 , K (d) -273. 16°C * 

I nc nettilied spirit is 

(a} 1 2% alcohol n ■* ns™, , , a 

frl qcfe „ T ! , (b) 9G% alcohol 

fJ5f» C cohol ‘ (d) 10W alcohol 

ts-enzene is a good solvent for, 

!rl wh ft) resins 

| . % . f Id) all the above - 

ich of the following solids show anisotropy 

C r h^ C (b) Glass 

, „ M) None of the above., 

vvrnch of the following dement doesn’t show allotropy 


(a] Carbon 
fc) Nitrogen ^ 

Butyl chloride gives possible isomers 
(a) 2 
fc) 4 

Purines and pyrimidines are 

fa) Enzymes 

(cj Carbohydrates 

Metallic crystals are soluble in 

(a) Polar solvent 

fc) Fused metal - " 

All the transition dements show. 


(b) Arsenic/ 
(d) Sulphur, 

(b) 3 - 
(d) 5 




- c- 


fb) Nitrogenous bases * 
(d) Lipids 

(b) Non polar solvent 
fd) None.' 


<d 

\ 

c-i- <- 

M 

_c~ l 
\ 

c. 


2J 


SSStSStt****" g properties 

sss^&r - 

In solids the temperature is the measure of 8 

(StSSS£SSS3Ks*““ 8255S22*’"*- ' 

lE^ITSE* material m M 

(c) they are negatively charged d) momentum , 

Fruit juices and fizzy drinks such as II the above. 

cans. What j S the most important reason alum- f aR °^ en so *^ 111 aluminium 
(a) aluminium can be recycled aluminium is a suitable metal? 

fb) aluminium has very low density 

fcj aluminium fs the most abundant metal tin- 

W ahmmiam i. ra , U „, „ c„« ™ 

When an electron Is moving wilh velocity of 2 lWl rv£ , „ 

SmaST 1 ^ dc Bro6,ie wave,! ^ th 111 ret *“ of Bohr ' s 3 , s 

(c) 0.35nm £jj ^’^ nm ^ _ *4 >Tx 'o' 


tdj 0,36nm 


M v 1 ^‘6 t X "i ■ i 9 



Cl 
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( 24 ) 


( 25 ) 


( 26 ) 


( 27 ) 


( 28 ) 


( 29 ) 


( 30 ) 


( 31 ) 


( 32 ) 


( 33 ) 


( 34 ) 


(35) 


fa) pink 
(e) yellow 


on heating aldehydes with ftbta* -- 

• -‘-'a prwipiate whose co ; rjT 

fb. black 

When methyl Iodide and ethvl ^ (dl bn,± red * 

major products are obtained.’' “* ****** sodium metal, possible 

(c) 3^ (bl 2f 

Which of the following rays has or«, i? 4 
(a) Q-rays 8 ' S nas ^ frequency. 

(c) y-ravs *• ^ P-rays 

Which statement is consistent with 

e™“^half flL^h Pala (i el SpinS unM 311 ** «f the same 

foppSit eTspin fll,ed ‘ the " (heV sub-shells with anti-para*. • 

(h) numbers tr ° nS “ * e Same atom cannot have the same four quantum 

(r.) There is maximum of two electrons is an orbital. 

(d) None. 

What is maximum number of electrons in a in orbital with m i magnetic quantum 
number) =3 m t 5 , 

W6- Cb) 4 , * 

(c)3 (d)2 9 

Atomic number of Mn is 25 what is the electronic configuration in the ground 
state 

(a) Is£,2s2 2ps.3s2 T 3p0,3d 7 (b) l&.2&.2p*,3&.3p*.4&Ap>* 

(c) 1 s a ,2s a «2p®,3s a ,3p s - 3d‘« (d) ls?.2s 2 < 2p*,3s2.3p$ 4s 2 3d 5 

Which of the following statement is correct 


^ i ■ 


(b) size of Na* ion < Na atom 
Id) Cl < Na+ 


(b) asbestos. 
£d] acrylic 

s'? 


(a) size of Cl atoms > Cl ion * 

(c) size of Na atom < Na + ion 
Which of the following is mineral fibre 

(a) teflon 
(c ) saran 

Which catalyst is used in contact process^ 
w F^Qs td) AgiO 

Thf hardest of the following solids is ^ . 

(a) sodium (d) magnesium 

gffSS. *— *“ e ”Cc‘" "° B ' 

(a) B (d) 0 

(c) N r , , rnntain covalent bond 

Which of the solid does no ^ ice*' 

(a) copper - {d) graphite 

Whthome following molecule .s P olar ^ COj 

(a) CCU (d) none of the above 

(c) BFs 
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(41) 


(42) 

(43) 

(44) 

(45) 

(46) 

(47) 

(48) 

(49) 


Sample Paper 


Be 


is 


(37) 


(38) 


(39) 


(40) 


I 


The balanced chemical equation for the reaction which occurs when 
added to water is 

(a) Be+2H a O— Be fOHh+H^ (b) Be+H 2 0-+Be(0H)2+H2 K 

(c) Be+HiCMBelQHUI+a +H 2 (dj no reaction^ 

Tile number of bonds in nitrogen molecule is 
(a) one 6 one n bond fb} two 6 one n bond 

{c) one 6 and two n bonds * fd) three 6 bonds only 

Which of the following theories is superior to others 
(a) VSEFR theory (b) VBT 

{c) MOT $ (d) none of the above 

Which of the following relation is not possible ^ 

(aj AH = AHi+AHi+AHg (b) AB = Ei + E 2 + 

q = q^+qs+Q^ fd) £AH (cycle) = 0 

Which of the following is not characteristics of reversible reaction 

fa) whole amount of reactant does not change into product 

fb) chemical equilibrium is established 

(c) a catalyst changes the direction of reaction * 

(d) rate of forward reaction decreases as reaction proceeds 

Which oi the following points are important In connection with equilibrium 

b vi loliall L r 

(a) Kc is constant at * iven temperature 

(b) K. is unaffected by change in concentration of reactants or products 

(^ o^e above? **“* ° f reacti ° n bUt not about “* rate of taction. 
A solution has pH = 0 its H + ton concentration is 

s ss « “■» “ 

uta?c °' »*“ ’ iJS V Car - 5 

(c) 2,0x10 3 ? a n X !n ^ 

Ms ma5S in micro ^ ) _ * f 

(c) l r S4xlO 4 * * 1CH 

Hie unit of molality is d 1 >£>73x10 3 

fa) moles diti-^ . 

fc) gram dm 3 ! _! moles Kg 





(d) intrinsic property 
(b) dilute and saturated 


A solution can be both 
(a) dilute and concentrated » 

fo) saturated and unsaturated mi . ^a tC u 

U M ch ““ o' «» it KSSS 

fc) Both (b) Ag Currln £ in cell 

" N * er 

m ™ to ° f "W. i to «,„, Uon „ 

fa) 10/ [b)8 

^ fd) 4 . 
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(51) 


[52) 


(53) 


f (54) 


(55) 


(56) 


(57) 


(58) 


(59) 


Sample Paper 


In which of the following i V r^ Tt — 

53SE3T reaeUons ' mersy of reactant * ®*®* er ■» 

[c) unpredictable W exothermic -* 

01 *»w» JJ zz. 


(b) Ni am l ° pr0duce H * ^ 

{d) All of the above a 


other metals from its solution 


W 

(c) Sn 

Which of following metals can be displaced^ a 

lal ^ fbl Af 

(clAUi , (dCu 

The unit of the rate constant fkl is « - , , 

(a) First order reaction ’ ° f reacU ° n 

(c) Zero order reaction • fdl °I er re ® cUon 

Which o e e ements do not fall in stair case of the modem periodic table 

(b) As 


(a) Si 


(d) none of the above 


(60J 


(c) Te 

Acid present in add rain may be 
(a) H 2 SO 4 (b) HN0 3 

(c) both a and b p (d) none of the above 

Across short period the melting and boiling point increase upto 
(a) IIIA group (b) IVA group* 

(c) VA group (d) VIA group 

Which of the following elements conduct electricity and also melts below 1QD W C 
(a) Aluminium tt>) Sodium/' 

(c) Carbon -■ W) Sulphur 

Which of the following is the formula of chrome red. 

(a) Ptu <V ^ ^ 0 C ° J ’ ^ [OH)l 

Sl P Lmpound P X H his added to leaded gasoline to save engine from lead oxide 

and lead sulphate deposits is Eth ylene bromide • 

(a) Ethylene iodide ... fluoride 

(c) Ethylene chloride I)0 lvpeptide through hydrogen bonding is its. 

Regular coiling or zigzagging of polype P ^ Secondaly structure* 

(a) Quantum structure . ai Primary structure 

(c) Tertiary structure 






Answer Key 


ANSWER KEY 
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